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HOW TO USE THIS SOIL SURVEY 


HIS SOIL SURVEY of Delaware 

County contains information that can 
be applied in managing farms and wood- 
lands; in selecting sites for roads, ponds, 
buildings, or other structures; and in judg- 
ing the suitability of tracts of land for 
agriculture, industry, or recreation. 


Locating Soils 


All of the soils of Delaware County ‘are 
shown on the detailed map at the back of 
this survey. This map consists of many 
sheets that are made from aerial photo- 
graphs. Each sheet is numbered to corre- 
spond with numbers shown on the Index to 

ap Sheets. 

On each sheet of the detailed map, soil 
areas are outlined and are identified by 
symbol, All areas marked with the same 
symbol are the same kind of soil. The soil 
symbol is inside the area if there is enough 
room; otherwise, it is outside and a pointer 
shows where the symbol belongs. 


Finding and Using Information 


_ The “Guide to Mapping Units” can be 
used to find information in the survey. 
This guide lists all of the soils of the 
county in alphabetic order by map symbol. 
It shows the page where each kind of soil 
is described and also the page for the capa- 
bility unit in which the soil has been 
placed. 

Interpretations not included in the text 
can be developed by using the soil map and 
information in the text. Translucent ma- 
terial can be used as an overlay over the 
soil map and colored to show soils that 
have the same limitation or suitability. For 
example, soils that have a slight limitation 
for a given use can be colored green, those 


with a moderate limitation can be colored 
yellow, and those with a severe limitation 
can be colored red. 

Farmers and those who work with 
farmers can learn about use and manage- 
ment. of the soils in the soil descriptions 
and in the discussions of the capability 
units. 

Foresters and others can refer to the 
section “Woodland,” where soils of the 
county are discussed according to their 
suitability for trees. 

Game managers, sportsmen, and others 
concerned with wildlife will find informa- 
tion about soils and wildlife in the section 
“Use of Soils for Wildlife and Fish.” 

Community planners and others con- 
cerned with land use planning can read 
about the soil properties that affect the 
choice of homesites, industrial sites, 
schools, and parks in the section “Soils and 
Land Use Planning.” 

Engineers and builders will find under 
“Engineering Uses of Soils” tables that 


estimate behavior of soils where used as 


locations for highways; as sites for ter- 
races and similar soil-conserving struc- 
tures on farms; as locations for homes and 
related sewage disposal systems, lawns and 
landscaping, and streets and parking lots; 
and as sites for campgrounds, athletic 
fields, and other recreation areas. 

Scientists and others can read about how 
the soils were formed and how they are 
classified in the section “Formation and 
Classification of Soils.” 

Newcomers in Delaware County may be 
especially interested in the section “Gen- 
eral Soil Map,” where broad patterns of 
soils are described. They may also be in- 
terested in the section “General Nature of 
the County.” 


Cover picture —Competing uses of soils in the Bennington- 

Pewamo-Cardington soil association near the intersection 

of Interstate Highway No. 71 and U.S. Highway No. 36. The 

soils are used for cultivated fields, woodland, a borrow pit 
(right foreground), and highways. 
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ELAWARE COUNTY, in the central part of Ohio 

(fig. 1), has a total land area of about 440 square miles, 
or 281,600 acres. Delaware, the county seat, 1s near the 
center of the county. 


® COLUMBUS 


* 
State Agricultura) Experiment Station 


Figure 1—Location of Delaware County in Ohio. 


Delaware County is in the Central Lowlands and lies 
entirely within the area known as the Till Plain. Its 
eastern boundary is about 10 miles west of a line that 
divides the Central Lowlands from the Allegheny Plateau. 
Most of the soils in the county formed from moderately 
fine textured glacial till of Wisconsin age. 


‘Assisting with the fieldwork were James E. Boman, MarvIN 
Bureau, Grorce Disrup, Josep Exper, Evererr ©. FLEsHer, 
FrepertcK P. MILLER, CHARLES Powers, and WILLIAM H. SHUMATE, 
Soil Conservation Service. 


Large areas in this county consist of deep, nearly level 
or gently sloping soils that are well suited to farming. 
Corn, wheat, oats, soybeans, and hay are the principal 
crops. The grain crops are used mainly as feed for live- 
stock. More than half of the farm income is from the sale of 
livestock and livestock products, The county normally re- 
ceives enough rainfall for the crops that are grown, but in 
some years crop yields may be slightly reduced because of 
drought. 

Delaware County is only a few miles north of the ex- 
panding metropolitan area of Columbus, Ohio, and an in- 
creasingly large acreage, particularly in the southern part 
of the county, is being diverted to nonfarm use. 


How This Survey Was Made 


Soil scientists made this survey to learn what kinds of 
soils are in Delaware County, where they are located, and 
how they can be used. 

They went into the county knowing they likely would 
find many soils they had already seen, and perhaps some 
they had not. As they traveled over the county, they ob- 
served steepness, length, and shape of slopes; size and 
speed of streams; kinds of native plants or. crops; kinds 
of rock; and many facts about the soils. They dug many 
holes to expose soil profiles. A profile is the sequence of 
natural layers, or horizons, in a soil; it extends from the 
surface down to the soil material or rock material that has 
not been changed much by leaching or by roots of plants. 

The soil scientists made comparisons among the profiles 
they studied, and they compared these profiles with those 
in counties nearby and in places more distant. They clas- 
sified and named the soils according to-nationwide, uni- 
form procedures. To use this survey efficiently, it is neces- 
sary to know the kinds of groupings most used in a ‘local 
soil classification. 

Soils that have profiles almost alike make up a soil series. 
Except for different texture in the surface layer, all the 
soils of one series have major horizons that are similar in 
thickness, arrangement, and other important characteris- 
tics. Each soil series is named for a town or other geo- 
graphic feature near the place where a soil of that, series 
was first observed and mapped. Alexandria and Fox, for 
example, are the names of two soil series. All the soils 
in the United States having the same series name are 
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essentially alike in those characteristics that go with their 
behavior m the natural, untouched landscape. Soils of one 
series can differ somewhat in texture of the surface layer 
and in slope, stoniness, or some other characteristic that 
affects use of the soils by man. 

Many soil series contain soils that differ in texture of 
their surface layer. According to such differences in tex- 
ture, separations called soil types are made. Within a series, 
all the soils having a surface layer of the same texture 
belong to one soil type. Fox silt loam and Fox loam are two 
soil types in the Fox series. The difference in texture of 
their surface layers is apparent from their names. 

Some soil types vary so much in slope, degree of erosion, 
number and sizes of stones, or some other feature affecting 
their use, that practical suggestions about their manage- 
ment could not be made if they were shown on the soil map 
as one unit. Such soil types are divided into phases. The 
name of a soil phase indicates a feature that affects man- 
agement. For example, Alexandria silt loam, 6 to 12 per- 
cent slopes, is one of several phases of Alexandria silt 
loam, a soil type that ranges from sloping to steep. 

After a guide for classifying and naming the soils had 
been worked out, the soil scientists drew the boundaries 
of the individual soils on aerial photographs. These photo- 
graphs show woodland, buildings, field borders, roads, 
trees, and other details that help in drawing boundaries 
accurately. The soil map at the back of this soil survey was 
prepared by aerial photographs, as the base maps. 

The areas shown on a soil map are called mapping units. 
On most maps detailed enough to be useful in planning 
management of farms and fields, a mapping unit is nearly 
equivalent to a soil type or a phase of a soil type. It is not 
exactly equivalent, because it 1s not practical to show on 
such a map all the small, scattered bits of soil of some 
other kinds that have been seen within an area that is 
dominantly of a recognized soil type or soil phase. 

In preparing some detailed maps, the soil scientists have 
a problem of delinating areas where different kinds of soils 
are so intricately mixed, and so small in size, that it is not 
practical to show them separately on the map. ‘Therefore, 
they show this mixture of soils as one mapping unit and 
call it a soil complex. Ordinarily, a soil complex is named 
for the major kinds of soil in it, for example, Casco-Fox 
loams, 12 to 25 percent slopes, moderately eroded, In some 
places two or more similar soils are mapped as a single 
unit, called an undifferentiated soil group, if the differ- 
ences between the soils are too small to justify separate 
mapping. An example in this county is Alexandria and 
Morley silt loams, 25 to 40 percent slopes, moderately 
eroded. Most soil surveys include areas where the soll 
material is so rocky, so shallow, or so frequently worked by 
wind and water that it cannot be classified by soil series. 
These areas are shown on the map like other mapping 
units, but are given descriptive names, such as Marsh or 
Rock land, and are called land types. 

While a soil survey is in progress, samples of soils are 
taken, as needed, for laboratory measurements and for 
engineering tests. Laboratory data from the same kinds 
of soils in other places are assembled. Data on yields of 
crops under defined practices are assembled from farm 
records and from field or plot experiments on the same 
kinds of soils. Yields under defined management are esti- 
mated for most of the soils in the county. 


But only part of a soil survey is done when the soils 
have been named, described, and delineated on the map, 
and the laboratory data and yield data have been assem- 
bled. The mass of detailed information then needs to be or- 
ganized in a way that it is readily useful to different groups 
of readers, among them farmers, managers of woodland, 
engineers, and homeowners. Grouping soils that are simi- 
lar in suitability for each specified use is the method of 
organization commonly used in the soil surveys. On the 
basis of the yield and practice tables and other data, the 
soil scientists set up trial groups, and then test these by 
further study and by consultation with farmers, agrono- 
mists, engineers, and others. The scientists adjust the 
groups according to the results of their studies and con- 
sultation. Thus, the groups that are finally evolved reflect: 
up-to-date knowledge of the soils and their behavior under 
present methods of use and management. 


General Soil Map 


_ The general soil map at the back of this survey shows, 
in color, the soil associations in Delaware County. A soil 
association is a landscape that has a distinctive proportion- 
al pattern of soils. It normally consists of one or more 
major soils and at least one minor soil, and it is named for 
the major soils. The soils in one association may occur in 
another, but in a different pattern. 

A map showing soil associations is useful to people who 
want a general idea of the soils in a county, who want to 
compare different parts of a county, or who want to know 
the Iocation of large tracts that are suitable for a certain 
kind of farming or other land use. Such a map is not suit- 
able for planning the management of a farm or field, be- 
cause the soils in any one association ordinarily differ in 
slope, depth, stoniness, drainage, or other characteristics 
that affect management. 

Delaware County is in the Till Plain area of the 
Central Lowlands. The county is covered by glacial drift 
of Wisconsin age that has greatly subdued the relief that 
existed before the advance of the glaciers. The relief of the 
county is mainly gently rolling or undulating, but some 
areas are steeper. Of the six soil associations in this county, 
five consists of soils on a glacial till plain, and one is made 
up of soils on flood plains, outwash terraces, kames, and 
eskers. 

The soil associations in Delaware County shown on the 
general soil map are described in the following pages. 


1. Morley-Blount Association 


Moderately well drained and somewhat poorly drained, 
gently sloping to steep soils on an undulating high-lime 
glacial tilt plain 

This soil association occupies relatively narrow strips in 
the western part of the county. It consists mainly of gently 
sloping to steep soils on uplands along the Scioto and 
Olentangy Rivers, Delaware Run, and Mill Creek. Within 
the association are a large part of the town of Delaware 
and parts of Ostrander and Powell. The association covers 
about 10 percent of the land in the county. 

Morley soils occupy about 55 percent of this association ; 
Blount soils, about 40 percent; and minor soils, the re- 
maining 5 percent. 
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Morley soils are deep, light colored, and in most places 
moderately well drained. They are the steepest soils in the 
association. Blount soils are deep, light colored, and some- 
what poorly drained. 

The minor soils include the very poorly drained Pewamo 
and the well-drained Fox. 

Most of this association is used for cultivated crops. The 
main limitations to farming are erosion on the Morley 
soils and seasonal wetness on the Blount. Many nonfarm 
uses are limited by the restricted internal drainage of the 
dominant soils. 


2. Blount-Pewamo Association 


Somewhat poorly drained and very poorly drained, nearly 
level to gently sloping soils on an undulating high-lime 
glacial tll plain. 


This soil association consists of broad areas of nearly 
level and gently sloping soils in the northern and western 
parts of this county. It covers about 30 percent. of the land 
in the county. In plowed areas or bare fields, a distinct pat- 
tern of the light-colored Blount: and the dark-colored 
Pewamo soils can be seen. 

The Blount soils make up about 45 percent of the asso- 
ciation, and the Pewamo soils, about 40 percent. Scattered 
areas of the well-drained Morley soils make up most of 
the remaining 15 percent. 

Blount soils are on low knolls in the association and 
are somewhat poorly drained. The Pewamo soils are nearly 
level or depressional and are very poorly drained. 

This soil association is used mainly for general farming; 
the emphasis is on cultivated crops. Crops can be grown 
successfully on the major soils if they are drained. Use 
for many nonfarm purposes is limited by restricted inter- 
nal drainage. 


3. Cardington-Alexandria Association 


Moderately well drained and well drained, gently sloping 
to steep soils on an undulating low-line glacial till plain 


This soil association occupies long, narrow areas in the 
eastern and central parts of this county. It consists mainly 
of gently sloping to steep soils on uplands along Alum, 
Little Walnut, and Big Walnut Creeks and in an area on 
the eastern side of the Olentangy River. This association 
makes up about 10 percent of the land in the county. 

The Cardington soils occupy about 55 percent of this 
association; the Alexandria soils, about 35 percent; and. 
Colyer and Pewamo soils, the remaining 10 percent. 

The Cardington and Alexandria soils are deep and light 
colored. The Cardington soils are mostly gently sloping 
to sloping and are moderately well drained. The Alex- 
andria soils are well drained and sloping to strongly slop- 
ing. Generally they are near streams. 


Of the minor soils, the Colyer soils are well drained, 


very steep, and shallow, and the Pewamo soils are deep 
and very poorly drained. 

This association is used mainly for cultivated crops. 
Areas of Colyer soils generally are wooded. The hazard 
of erosion is the main limitation to the use of the Carding- 
ton and Alexandria soils for farming. For many nonfarm 
uses, these soils are limited by moderately slow permeabil- 
ity and, in some areas, steep slopes. 


4. Bennington-Pewamo-Cardington 
Association 


Somewhat poorly drained, very poorly drained, and mod- 
erately welt drained, nearly level to steep soils on an wn- 
dulating low-lime glacial till plain 


This association occurs throughout the eastern and cen- 
tral parts of the county (fig. 2). It consists mainly of nearly 
level to gently sloping soils in broad areas, but a few small 
areas of very steep soils are along the breaks of the main 
streams. This association covers about 32 percent of the 
land in the county. 

Bennington soils occupy about 45 percent of this associa- 
tion; Pewamo soils, about 30 percent; Cardington soils, 
about 20 percent; and minor soils, the remaining 5 percent. 

The Bennington soils are light colored, nearly level and 
sloping, and somewhat poorly drained. In most areas they 
have formed in thick glacial till material, but in a small 


area on the eastern side of the Hoover Reservoir, they are 


underlain by shale at a depth of about 50 inches. The 
Pewamo soils are dark colored, nearly level, and very 
poorly drained. Cardington soils are light colored and mod- 
erately well drained. In plowed or bare areas the dark- 
colored Pewamo soils and the light-colored Bennington 
and Cardington soils form a distinctive pattern. 

The minor soils are the poorly drained Condit and the 
well-drained Rarden. The Rarden soils are underlain by 
reddish shale and occur with the Bennington soils that 
have a shale substratum. 

This association is used mostly for cultivated crops, but 
the steep breaks along Alum Creek are wooded. The wet 
Bennington and Pewamo soils can be drained. Crops grow 
well on the Pewamo soils if they are adequately drained. 
The Cardington soils are seasonally wet, ‘but they can be 
cultivated earlier in the spring than the adjacent Benning- 
ton soils because they dry out earlier. For many nonfarm 
uses, all of these soils are limited by seasonal wetness and 
moderately slow permeability. 


5. Morley-Milton Association 


Moderately welt drained soils on high-lime glacial till and 
well drained soils on high-lime glacial till over limestone 


This association consists of gently sloping to steep soils 
that occur along the eastern side of the Scioto River in the 
northwestern and southwestern parts of this county and 
along Eversole Run on the western side of the Scioto River 
in the southwestern part of the county. This association 
covers about 5 percent of the land in the county. 

The Morley soils occupy about 45 percent of this associa- 
tion; the Milton soils, about 16 percent; and minor soils, 
the remaining 39 percent. 

The Morley soils are nearly level to steep, but they are 
gently sloping in the largest acreage. They are underlain 
by glacial till and are moderately well drained. The Milton 
soils also are mostly gently sloping, but they range from 
nearly level to moderately steep and are well drained. 
Milton soils formed in glacial till that is underlain by lime- 
stone at a depth of 20 to 40 inches. Both the Morley and 
the Milton soils are light colored. 

Among the minor soils in this association are the some- 
what poorly drained Randolph soils and the very poorly 
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Figure 2.—Major soils in the Bennington-Pewamo-Cardington soil association and their underlying material. 


drained Millsdale soils. These minor soils are underlain 
by limestone at a depth of less than 40 inches. 

A large part of this association is cultivated. Erosion 
control and other conservation practices are needed in cul- 
tivated areas of the Morley and Milton soils. The areas of 
minor soils need drainage, but the limestone makes drain- 
age difficult. For many nonfarm uses, the Morley soils are 
Imited by slow permeability and the Milton soils are lim- 
ited by shallowness to limestone. 


6. Eel-Fox Association 


Moderately well drained soils on flood plains and well 
drained soils on outwash terraces, kames, and eskers 


This soil association occurs mainly on the bottom lands 
and the terraces along the Scioto and Olentangy Rivers 
and along Alum, Big Walnut, Fulton, and Bokes Creeks, 
Hilly to steep kames and eskers are in a small area near 
Radnor, This association covers about 13 percent of the 
land in the county. 

The Kel soils occupy about 50 percent of this association; 
the Fox soils, about 40 percent; and minor soils, the re- 
maining 10 percent. 

The Kel soils occur on the flood plains and are nearly 
level and moderately well drained. The Fox soils are well 
drained. Most of their acreage is on low terraces along 
streams, but near the town of Radnor, Fox soils are 
closely intermingled with the Casco soils in a small hilly 
to steep area. The Fox soils are nearly level to gently slop- 
ing in most places. ‘ 

In addition to the well-drained Casco soils, the minor 
soils in this association include the deep, well-drained 


Genesee soils, the somewhat poorly drained Shoals soils, 
and the very poorly drained Sloan soils. 

Most of this association is used for cultivated crops. 
Under good management, the major soils are suitable for 
farming. On the Eel soils flooding is a hazard, particularly 
in winter and spring. Except in the nearly level areas, ero- 
sion is a hazard in cultivated areas of Fox soils. Because 
slopes are steep and the Casco soils are shallow, the small 
areas of closely intermingled Fox and Casco soils on up- 
lands near Radnor are of limited use for cultivated crops. 
In many places the Fox and Casco soils are suitable as 
sources of sand and gravel. Steep slopes in the upland areas 
and flooding on bottom lands are the major limitations to 
most nonfarm uses of all of these soils. 


Use and Management of Soils 


This section contains information on the management 
of soils for crops and pasture and also as woodland, for 
wildlife, in engineering, and for land use planning. Also 
given are the estimated yields of the principal crops, 

In presenting information about the use of soils for crops 
and pasture, the procedure is to describe a group made up 
of souls that respond to management in about the same way. 
The groups are called capability units, and use and man- 
agement of each are discussed. To determine the soils in 
each of these groups, refer to the “Guide to Mapping 
Units” at the back of this survey. In the section, on engi- 
neering, the properties significant to engineering work are: 
given for the soils. The section on wildlife gives informa- 
tron about the suitability of the soils for the elements of 
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wildlife ‘habitat. In the section on land use planning, the 
soils are rated according to their limitations for selected 
uses. 


Management for Crops and Pasture 


Tn this section, general practices of management are dis- 
cussed, the system of capability classification is described, 
and a table lists estimated yields of principal crops under 
two levels of management. 

Field crops commonly grown in Delaware County in- 
clude corn and soybeans, and wheat, oats, and other small 
grains. Plants suitable for pasture and hay include alfalfa, 
alsike clover, Ladino clover, timothy, orchardgrass, and 
bromegrass. Special crops commonly grown are tomatoes, 
sweet corn, strawberries, cucumbers, cabbage, and other 
crops adapted to the climate. 


General practices of management * 


Although the soils in Delaware County vary in their 
suitability for specific crops and require widely different 
management, some basic, or general, management practices 
are needed on practically all of the soils. This section dis- 
cusses the basic practices of maintaining fertility, utilizing 
crop residue, improving drainage, and controling erosion. 
The management of specified groups of soils is discussed 
in the section “Management by Capability Units” begin- 
ning on page 6, but more specific information can be ob- 
tained by consulting a representative of the Soil Conserva- 
tion Service or the Ohio Agricultural Extension Service. 

Maintenance of adequate levels of fertility—Because 
many of the soils in this county, particularly the light- 
colored ones, are naturally acid and low in content of plant 
nutrients, additions of lime and fertilizer are needed. Such 
additions should be based on the results of soil tests, on the 
need of the crop, and on the level of yields desired. For as- 
sistance in determining the kinds and amounts of fertilizer 
and lime to apply, farmers should consult the Ohio Agri- 
cultural Extension Service. Maintaining the organic- 
matter content of soils helps to insure good soil structure 
and tilth. 

Utilization of crop residwe-—Many of the soils in this 
county, particularly the light-colored ones, are not natu- 
rally high in organic-matter content. To offset this defi- 
ciency, all crop residue should be incorporated into the 
soil. Lf soybeans or other crops that. produce little residue 
are grown, the cropping system should provide cover crops 
and sod crops. 

Drainage —In this county, wetness is a hazard on about 
65 percent of the acreage suitable for cultivated crops. 
Crops grow well, however, on somewhat poorly drained, 
poorly drained, and very poorly drained soils where excess 
water has been removed by surface drains, tile, or both. 
Land smoothing is also beneficial in many areas. Few or no 
practices are needed for improving drainage on the moder- 
ately well drained soils. 

Control of erosion.—In this county erosion is a hazard 
on gently sloping to very steep soils. About 34 percent of 
the acreage suitable for cultivation is susceptible to ero- 
sion. Practices of erosion control commonly used in the 
county are contour stripcropping, contour tillage, mini- 
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mum tillage, constructing terraces, waterways, and diver- 
sions, utilizing crop resictue, and planting close-growing 
crops. 


Capability groups of soils 


Capability classification is the grouping of soils to show, 
in a general way, their suitability for most kinds of farm- 
ing. It is a practical classification based on limitations of 
the soils, the risk of damage when they are used, and the 
way they respond to treatment. The classification does not 
apply to most horticultural crops, or to other crops that 
have their special requirements. The soils are classified 
according to degree and kinds of permanent limitation, but 
without consideration of major and generally expensive 
landforming that would change the slope, depth, or other 
characteristics of the soils, and without consideration of 
possible major reclamation projects. 

In the capability system, all kinds of soils are grouped 
at three levels, the capability class, the subclass, and the 
unit. These are discussed in the following paragraphs. 

Capapiniry Crasses, the broadest grouping, are desig- 
nated by Roman numerals, I through VIII. The numerals 
indicate progressively greater limitations and narrower 
choices for practical use. Classes are defined as follows: 


Class I soils have few limitations that restrict their 
use. 

Class II soils have some limitations that reduce the 
choice of plants or require moderate conservation 
practices. 

Class ITI soils have severe limitations that reduce the 
choice of plants, require special conservation prac- 
tices, or both. 

Class IV soils have very severe limitations that restrict 
the choice of plants, require very careful manage- 
ment, or both. 

Class V soils are subject to little or no erosion but have 
other limitations, impractical to remove, that limit 
their use largely to pasture, range, woodland, or 
wildlife food and cover. (No class V soils were 
mapped in Delaware County.) 

Class VI soils have severe limitations that make them 
generally unsuited to cultivation and limit their 
use largely to pasture, woodland, or wildlife food 
and cover. 

Class VII soils have very severe limitations that make 
them unsuited to cultivation and that restrict their 
use largely to grazing, woodland, or wildlife. 

Class VIII soils and landforms have limitations that 
preclude their use for commercial plant produc- 
tion and restrict their use to recreation, wildlife, 
or water supply, or to esthetic purposes. (No class 
VIII soils were mapped in Delaware County.) 


Capaptuiry Supcrassss are soil groups within one capa- 
bility class; they are designated by adding a small letter, 
e, w, 8, or ¢, to the class numeral, for example, Te. The let- 
ter ¢ shows that the main limitation is risk of erosion un- 
less close-growing plant cover is maintained; w shows that 
water in or on the soil interferes with plant growth or cul- 
tivation (in some soils the wetness has been mostly cor- 
rected by artificial drainage); s shows that the soil is 
limited mainly because it is shallow, droughty, or stony ; 
and ¢, used in only some parts of the United States, but not 
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in Delaware County, shows that the chief limitation is 
climate that is too cold or too dry. 

Tn class I there are no subclasses, because the soils of this 
class have few limitations. Class V can contain, at the most, 
only subclasses indicated by w, s, and ¢, because the soils 
in. it are subject to little or no erosion, though they have 
other limitations that restrict their use largely to pasture, 
woodland, wildlife, or recreation. 

Carasrtrry Unrrs are soil groups within the subclasses. 
The soils in one capability unit are enough alike to be 
suited to the same crops and pasture plants, to require 
similar management, and to have similar productivity and 
other responses to management. Thus, the capability unit 
is a convenient grouping for making many statements 
about management of soils. Capability units are generally 
designated by adding an Arabic numeral to the subclass 
symbol, for example, [Te~2 or IITe-1, Thus, in one symbol, 
the Roman numeral designates the capability class, or de- 
gree of limitation, and the small letter indicates the sub- 
class or kind of limitation, The Arabic numeral specifically 
identifies the capability unit within each subclass. 


Management by capability units 


The soils in Delaware County have been placed in 23 
capability units. The soils in each unit have about the same 
limitations, are subject to similar risks of damage, need 
xbout the same kind of management, and respond to man- 
agement in about the same way. In the following pages 
each capability unit is described and management of the 
souls in each unit is discussed. The mention of the soil 
series in the description of each capability unit does not 
mean that all the soils of the series mapped in this county 
are in the unit. To determine the soils in a capability unit, 
refer to the “Guide to Mapping Units” at the back of this 
survey. 

In the discussions of the capability units improved and 
optimum levels of management are mentioned for crop- 
land and pasture. These levels of management are defined 
in the section “Estimated Yields.” 

The depth of the root zone refers to the depth of soil 
to a high water table or bedrock or to a layer of dense clay, 
compact till, or other material that restricts the growth of 
roots. 

These descriptions also point out soil features that limit 
the use of soils for crops or pasture. Only general recom- 
mendations for overcoming the limitations are given. Ero- 
sion. control or drainage, for example, can be achieved by 
many methods or combinations of practices on any given 
field of any kind of soil. For specific information regarding 
erosion control, artificial drainage, recommended crop va- 
rieties, or other management practices, the reader is urged 
to contact the nearest. Soil Conservation Service Office or 
the Ohio Agricultural Extension Service. 


CAPABILITY UNIT I-1 


This capability unit consists of light-colored, level or 
nearly level, well drained or moderately well drained 
soils that have a silt loam surface layer. These soils are in 
the Ockley and Thackery series. They occupy stream ter- 
races that generally are above the level of floods, but these 
soils are subject to occasional flooding in some areas, Sand 
and gravel are at a depth of 40 inches or more. 

These soils have a deep root zone, Permeability is mod- 
erate, and available moisture capacity is high. 


The soils in this unit are suited to the field crops and hay 
and pasture plants commonly grown in the county and to 
adapted special crops. If management is optimum, row 
crops can be grown year after year. Erosion is not likely 
on these soils if management is good. Soil structure can 
be maintained by using crops that produce large amounts 
of residue. If soybeans or other crops that produce small 
amounts of residue are grown, cover crops or sod crops 
should be included in the cropping system. These soils are 
well suited to irrigation. 


CAPABILITY UNIT Ie-1 


This unit consists of light-colored, gently sloping, well- 
drained soils of the Fox series that have a loam or silt loam 
surface layer. These soils lie on stream terraces that nor- 
mally are above flood stage. They are mostly moderately 
deep to gravel and sand. Some areas are moderately eroded. 
In most places these soils occupy short slopes. These soils 
have a moderately deep root zone in most places. Available 
moisture capacity is low to medium. Permeability is mod- 
erate, 

This group of soils is suited to the common field crops, 
to hay and pasture plants, and to the special crops com- 
monly grown in the county, Because not enough moisture 
is available to plants late in the growing period, crops that 
mature early are better suited than those that mature late 
in summer. If management is optimum, row crops can be 
grown year after year on slopes of 4 percent or less; areas 
having slopes of as much as 6 percent ‘can be row cropped 
frequently. 

Where management is less than optimum, soil losses 
through erosion are likely to be excessive, for erosion is 
the principal limitation to use of these soils, Locally, where 
depth to sand or gravel is less than 30 inches, these soils 
tend to be droughty, but they are well suited to irri gation. 
In frequently cultivated areas, particularly where the soils 
have a silt loam surface layer, crop residue should be re- 
turned to the soil so that soil structure does not deteriorate. 
In hay meadows and pastures, erosion is controlled by in- 
suring that the plant cover is adequate for protection. 


CAPABILITY UNIT Ie-2 


This capability unit consists of light-colored, gently 
sloping, well drained or moderately well drained soils on 
uplands and terraces. These soils are in the Cardington, 
Loudonville, Milton, Morley, Ockley, and Thackery series. 
They have a silt loam surface layer. The Cardington and 
Morley soils are underlain by glacial till. The Thackery 
soils and most of the Ockley soils are underlain by sand: and 
gravel. Sandstone underlies the Loudonville soils, and 
limestone underlies the Milton soils. Some areas of the soils 
in this unit are moderately eroded. 

These soils have a moderately deep or deep root zone. 
Permeability is moderate or moderately slow. Available 
moisture capacity is medium to high except in areas of 
Loudonville soils. The Loudonville soils have low available 
moisture capacity. 

Erosion is the major limitation to the use of these soils. 
If cultivation is intensive, management is needed so that 
fertility and soil structure are maintained. 

The soils in this unit are suited to the field crops, special 
crops, and hay and pasture plants commonly grown in the 
county. Areas having slopes of no more than 4 percent 
can be row cropped year after year if management is 
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optimum. Where management is less than optimum, the 
cropping sequence should include a small grain or another 
close-growing crop, sod crops, and pasture plants to help 
maintain soil structure and control erosion. In pastures and 
hay meadows, an adequate plant cover is needed to control 
erosion. 

CAPABILITY UNIT Hw-1 

This capability unit consists of somewhat poorly drained 
and poorly drained soils that have a silt loam surface layer. 
These soils are in the Algiers and Shoals series. They oc- 
cupy flood plains and are particularly subject to flooding in 
winter and spring. 

These soils have a seasonal high water table. They are 
late in drying out in spring, even in drained areas. The 
root zone is deep, and available moisture capacity is high. 
Permeability is moderately slow in the Algiers soils and 
moderate in the Shoals soils. 

The major limitation to use of these soils is wetness, but. 
maintaining soil structure is also important. If these soils 
are worked or grazed when they are wet, they are com- 
pacted, soil structure breaks down, and tillage is more diffi- 
cult. The water table can be lowered by installing tile 
drains where outlets are available. Surface wetness can. be 
reduced by digging shallow ditches and by installing diver- 
sions at the base of adjacent slopes. 

Tf these soils are adequately drained, they are suited 
to most of the field crops commonly grown in the county 
and to hay and pasture plants that withstand wetness. 
Because flooding is frequent in some local areas, use of 
these soils is limited to pasture or woodland. If manage- 
ment is optimum, row crops can be grown year after year 
in areas where the hazard of flooding is not so severe. 


CAPABILITY UNIT IIw-2 


This capability unit consists of dark-colored, nearly level 
soils that have a silty clay loam surface layer. These soils 
are in the Bonpas, Pewamo, and Westland series. They are 
in depressions and flats of the glacial till uplands and are 
on stream terraces. 

These soils have a seasonal high water table. Undrained 
areas are slow to dry out in spring. In drained areas the 
root zone is deep. Available moisture capacity is high, and 
permeability is moderately slow. Because the content of 
organic matter is high in the surface layer, crusting is not 
likely. But these soils can be worked only within a narrow 
range of moisture content. 

Very poor natural drainage and the resulting wetness 
are major limitations to use of these soils. Because of the 
moderately fine textured surface layer, these soils are easily 
compacted and made cloddy if they are tilled or grazed 
when wet. 

Row crops can be grown frequently or year after year if 
drainage is adequate and if the level of management is 
optimum. Unless these soils are drained, they are not well 
suited to row crops, but they can be drained by tile. 
Drained areas are suited to the common field crops and to 
most of the common. pasture plants and hay plants, includ- 
ing alfalfa. Undrained areas are suited only to those plants 
that tolerate wetness for long periods. 


CAPABILITY UNIT Iw-3 


This capability unit consists of light-colored, somewhat 
poorly drained, nearly level and gently sloping soils that 
have a silt loam surface layer. These soils are in the Ben- 
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nington, Blount, McGary, Randolph, and Sleeth series. 
They are on uplands and stream terraces. 

These soils have a moderately deep or deep root zone. 
Permeability is moderately slow or slow, and available 
moisture capacity is medium to high. Water saturates these 
soils for significant periods in winter and spring. Surface 
erusting is likely. 

The use of these soils is limited mainly by poor natural 
drainage and wetness, but the soils can be artificially 
drained. All of these soils can be drained by tile, but in- 
stalling tile drains in the Randolph soils is difficult because 
limestone bedrock underlies those soils at a depth of 20 to 
40 inches. Drained areas are suited to most of the common 
field crops and to the hay and pasture plants commonly 
grown in the county. 

If management is optimum, these soils can be cultivated 
frequently, even year after year. Crops that produce a 
large amount of residue should be used so as to maintain 
soil structure and tilth. The control of erosion should be 
stressed in the management of the gently sloping soils. Un- 
drained areas are suited to most field crops and to hay and 
pasture plants that can withstand wetness. In these areas 
planting is generally delayed in spring, and crops do not 
grow well in wet years. In the gently sloping pastured 
areas, erosion is controlled by insuring that the plant 
cover is adequate for protection. 


CAPABILITY UNIT Ilw-4 


This capability unit consists of well drained and mod- 
erately well drained soils that have a silt loam surface lay- 
er. These soils are in the Eel, Genesee, and Ross series. 
They occur along streams and are subject to flooding and 
deposition of sediments. 

Except for the shallow variant of the Genesee series, 
these soils are deep and have a deep root zone. Permeabil- 
ity is moderate, and available moisture capacity is gen- 
erally high. Surface crusting is common in areas where the 
content of organic matter is low. These soils are suited 
to irrigation. 

This group of soils is suited to crops commonly grown 
in the county and to adapted hay and pasture plants, Row 
crops can be grown year after year under improved or op- 
timum management, but yields are higher if management 
is optimum. Except in some of the low areas, row crops 
grown in summer are seldom damaged by flooding, but 
crops grown in spring may be frequently damaged. In low 
areas where flooding is frequent, trees or a permanent 
cover of grasses are better suited than cultivated crops. 


CAPABILITY UNIT Us-1 
This capability unit consists of nearly level, well-drained 
soils that have a loam or silt loam surface layer. These 
soils are in the Fox and Milton series. They are under- 
lain by sand, gravel, or limestone. The underlying material 
is.at a depth of 20 to 40 inches. 

These soils have a moderately deep root zone. Available 
moisture capacity is low to medium. Permeability is mod- 
erate to moderately slow. The silt loams are more likely 
to crust than the loams. These soils are suitable for irri- 
gation, and the hazard of erosion is only slight. 

The soils in this unit are suited to the crops commonly 
grown in the county, to adapted hay and pasture plants, 
and to adapted special crops. If management is optimum, 
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row crops can be grown. frequently, even year after year. 
Irrigation is generally needed in summer. 

Conserving moisture is the main concern in managing 
these soils. If large amounts of crop residue are kept on 
the surface, more water enters the soil. Residue is particu- 
larly needed on the soil that has a silt loam surface layer. 
Crop residue also helps in maintaining soil structure. 


CAPABILITY UNIT Ile-1 


The soils in this capability unit are well drained and 
moderately well drained and have a silt loam surface layer. 
They are in the Alexandria, Cardington, Morley, and Ock- 
ley series. These soils occur on uplands and terraces and are 
gently sloping and sloping. Some areas are moderately 
eroded. 

These soils have a moderately deep or deep root zone. 
Available moisture capacity is medium to high. 

The major limitation to the use of these soils is the haz- 
ard of erosion. Maintaining fertility and the content of 
organic matter are also concerns. In addition, these soils 
are susceptible to surface crusting. 

The soils in this unit are suited to the crops commonly 
grown in the county and to adapted hay and pasture plants. 
Row crops can be grown frequently if erosion is controlled. 
In frequently cultivated areas, erosion is reduced by using 
optimum management that provides close-growing crops, 
grasses, legumes, and crops that produce large amounts 


of resiclue. 
CAPABILITY UNIT IlIe-2 


This capability unit consists of light-colored, well- 
drained, gently sloping to sloping soils on uplands. These 
soils ave in the Loudonville, Milton, and Rarden series. 
They have a silt loam surface layer. The Loudonville soils 
are underlain by sandstone, the Rarden soils by shale, 
‘and the Milton soils by limestone. Milton soils are less 
acid throughout than are the Loudonville and Rarden 
soils. All of the soils are moderately eroded. 

These soils have a moderately deep root zone and low to 
medium available moisture capacity. As a result, they 
tend to be droughty. Permeability is slow in the Rarden 
soils, moderately slow in the Milton, and moderate in the 
Loudonville. 

The soils in this unit are suited to most field crops and 
to the hay and pasture plants commonly grown in the 
county. They are not well suited to special crops unless 
management is optimum or very intensive. Optimum man- 
agement for field crops provides close-growing crops, 
grasses, and legumes. 

A severe hazard of erosion is the primary limitation to 
the use of these soils, but maintaining fertility, soil strue- 
ture, and organic-matter content are also concerns in fre- 
quently cultivated areas. Crop residue should be returned 
to the soil so that soil structure does not deteriorate. In hay 
meadows and pastures, erosion is controlled by maintain- 
ing an adequate plant cover for protection. 


CAPABILITY UNIT ile-3 

This capability unit consists of sloping, well-drained 

Fox soils that have a silt loam surface layer. These soils 

are moderately deep to sand and gravel. They occur on 

stream terraces, and some areas on terrace breaks are sub- 

ject: to occasional flooding.’ Some areas are moderately 
eroded, and in most areas the slopes are short. 


These soils have a moderate capacity for storing plant 
nutrients, and they are easy to cultivate. Permeability is 
moderate, and available moisture capacity is medium to 
low. These soils tend to be droughty in dry periods, but 
they are suited to irrigation. 

The hazard of erosion is the main limitation to the use 
of these soils. Use for row crops is limited, but most row 
crops grown. in the county are suited. Also suited are hay 
and pasture plants. Because these soils tend to be droughty, 
crops that mature early are better suited than crops that 
mature late in summer unless irrigation is provided. If row 
crops are grown, they should be grown in a sequence that 
provides close-growing crops. Returning large amounts of 
residue to these soils is necessary for maintaining moisture 
and soil structure, Needed for the control of erosion are 
close-growing crops, grasses, legumes, and crops that pro- 
duce large amounts of residue. 


CAPABILITY UNIT IIe~-4 


Ritchey silt loam, 2 to 6 percent slopes, is the only soil in 
this capability unit. This soil is well drained and shallow to 
limestone. It is on uplands. 

This soil has a shallow root zone, Available moisture 
capacity is low, and permeability is moderately slow. 

This soil is suited to field crops commonly grown in the 
county. Because of droughtiness, small grain and other 
crops that mature early are better suited than crops that 
mature late in summer. Hay and pasture plants are also 
suited, but they do not grow well in dry periods. A crop- 
ping system is needed that provides small grain and 
grasses or legumes. 

The hazard of erosion is the main limitation to use of 
this soil. Other concerns of management are maintaining 
a high level of fertility and a high content of organic 


matter. 
CAPABILITY UNIT IIw-1 


Willette muck is the only soil in this capability unit. 
This soil occupies level and basinlike areas and is very 
poorly drained. 

Very poor drainage is the main limitation to use of this 
soil, but crops grow well in drained areas, Root penetra- 
tion is moderately deep or deep in drained areas or in 
midsummer when the water table is low. Available mois- 
ture capacity is high. Soil blowing is likely in drained, 
bare areas. 

Drained areas of this soil are suited to the field crops 
commonly grown in the county and to adapted special 
crops. If management is optimum, crops can be cultivated 
year after year. Tile or surface drains can be used for 
drainage. Subsidence of the muck is controlled by con- 
trolling the water table. Because this organic soil dries out 
in drained areas, irrigation may be needed. Irrigation helps 
to control soil blowing. Undrained areas are swampy and 
are not suited to cultivated crops. 

This soil can be used for hay or pasture. Permanent 
pasture is suitable in areas that cannot be drained, or 
in areas that are subject to frequent flooding or ponding, 
but grazing should be limited to dry periods. 

Willette muck is poorly suited as woodland, but adapted 
plants can be grown to improve it as a habitat for wildlife. 


CAPABILITY UNIT IlTw-2 


_ Condit silt loam, 0 to 2 percent slopes, is the: only soil 
in this capability unit. It is light colored, poorly drained, 
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and nearly level or depressional. It receives runoff from 
surrounding areas, 

This soil has a moderately deep root zone in most. places. 
Available moisture capacity is high, and permeability is 
slow. 

The major limitation to use of this soil is wetness, which 
makes good soil structure and tilth difficult to maintain. 
Because permeability is slow, drainage by tile is slow and 
some tiled areas remain wet, 

This soil is suited to field crops commonly grown. in the 
county and to hay and pasture plants that can withstand 
wetness. It is poorly suited to special crops. Suitable crops 
grow better where excess water has been removed by 
ditches. Areas that are difficult to drain can be planted to 
permanent pasture, 


CAPABILITY UNIT HIw-3 

Only Millsdale silty clay loam is in this capability unit. 
This nearly level soil occurs on uplands. It is dark colored, 
very poorly drained, and 20 to 40 inches deep to limestone. 

This soil has a moderately deep root zone. Available 
moisture capacity is medium, but seepage from adjacent 
soils provides additional water for crops. Permeability 
is moderately slow. This soil can be worked only within a 
relatively narrow range of moisture content. 

Poor drainage is the principal limitation to use of this 
soil. In addition to drainage, practices are needled to main- 
tain soil structure and tilth. Tile or surface drains can be 
used for drainage, but in some places bedrock interferes 
with the installation of tile. 

Drained areas of this soil are suited to crops generally 
grown in the county. If management is optimum, crops 
can be grown year after year. Undrained areas are late in 
drying out in spring and generally are not cultivated. 
Grasses and legumes that can withstand wetness are suit- 
able for hay and pasture. 


CAPABILITY UNIT IlIw-4 

Sloan silty clay loam is the only soil in this capability 
unit, It is dark colored, nearly level, and very poorly 
drained. It lies along streams and is subject to flooding, 
particularly in winter and spring. 

This soil has a deep root zone when the water table is 
low. Available moisture capacity is high, and permeability 
is moderately slow. 

Use of this soil is limited mainly by very poor natural 
drainage and a high water table. Undrained areas are too 
wet for cultivated crops, but drained areas are suited to 
the row crops commonly grown in the county (fig. 3). If 
management is optimum,-row crops can be grown year 
after year. Summer crops are seldom damaged by flood- 
ing, though damage to winter wheat is likely. Water- 
tolerant’ pasture plants can be grown on this soil, but 
pasture grows better in drained areas. Tile or surface 
drains can be used for drainage, and diversions are bene- 
ficial where runoff from higher areas is a hazard. 


CAPABILITY UNIT [Ve-1 
This capability unit consists of sloping, well-drained 
soils that have a silt loam surface layer. These soils are in 
the Alexandria, Fox, Milton, Morley, and Ockley series. 
They occur on uplands and terraces. Most areas are moder- 
ately eroded. 
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Figure 3.—Corn and soybeans on Sloan silty clay loam. This soil 
is in capability unit WIw-4. 


These soils have a moderately deep or deep root zone and, 
in most places, medium available moisture capacity. Per- 
meability is moderate or moderately slow. Surface crust- 
ing is likely. 

Erosion is the main limitation to use of this soil, and 
its control is of primary importance. Also needed are 
practices that help to maintain good tilth and a high level 
of fertility. 

The soils in the unit are suited to the field crops com- 
monly grown in the county and to adapted hay and pas- 
ture plants. Cultivated crops can be grown at infrequent 
intervals if management is optimum. Grasses and legumes 
should be grown most of the time so as help control 
erosion. 

CAPABILITY UNIT IVe-2 

Ritchey silt loam, 6 to 12 percent slopes, moderately 
eroded, is the only soil in this capability unit. It occurs on 
uplands and-is well drained and shallow to limestone. 

This soil has a shallow root zone. Available moisture 
capacity is low, and permeability is moderately slow. 

Erosion is the main limitation to use of this soil, and its 
control is of primary importance. Another limitation is 
droughtiness. 

This soil is suited to the field crops commonly grown 
in the county and to adapted hay and pasture plants. 
Close-growing crops, grasses, and legumes should be 
grown, most of the time. Because available moisture is 
limited, winter grain and forage crops are better suited 
than row crops. Grasses and legumes do not grow well in 
dry periods. 

CAPABILITY UNIT IVe-3 

This capability unit consists of sloping, well drained 
and moderately well drained soils that have a silty clay 
loam, clay loam, or silt loam surface layer. These soils are 
in the Alexandria, Morley, and Rarden series. They are 
on uplands and are moderately eroded or severely eroded. 

These soils have a moderately deep root zone. Availa- 
ble moisture capacity is medium, and permeability is mod- 
erately slow or slow. These soils contain little organic mat- 
ter and are difficult to till. They can be worked only within 
a narrow range of moisture content. 

The soils of this unit are suited to the field crops com- 
monly grown in the county and to adapted hay and pas- 
ture plants. A row crop can be grown occasionally, pro- 
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vided management is optimum and close-growing crops, 
grasses, and legumes are grown most of the time. 

Management is needed that controls erosion, Improves 
soil structure, increases the intake of water, and main- 
tains fertility. An important practice is growing crops 
that produce large amounts of residue and returning the 
residue to the soil. 


CAPABILITY UNIT VIe-1 


In this capability unit are moderately steep and steep 
soils on uplands. These soils are in the Alexandria, Morley, 
and Rarden series. Except for the Rarden soil, which is 
underlain by acid shale, these soils are underlain by glacial 
till. 

These soils have a moderately deep root zone. Perme- 
ability is moderately slow or slow, and available moisture 
capacity is medium. 

Because the soils of this unit are moderately steep and 
steep, are eroded, and are highly susceptible to further 
erosion, they are not suited to cultivation. They are suited 
to adapted grasses and legumes grown for permanent pas- 
ture and hay. Erosion is a severe hazard when pastures 
are reseeded and when adequate cover is not maintained. 
It is essential that grazing is controlled and that fertility 
is maintained. 

CAPABILITY UNIT Vie-2 

This capability unit consists of well-drained, moderately 
steep to steep, moderately eroded soils that have a loam and 
silt loam surface layer. These soils are in the Casco, Fox, 
and Ritchey series. They occur on uplands and terraces. 
The Ritchey soil is shallow to bedrock; the Casco soil is 
shallow to limy sand and gravel; and the Fox soil is 
moderately deep to limy sand and gravel. 

Water moves more slowly through the Ritchey soil than 
through the Casco or the Fox. These soils have low avail- 
able moisture capacity and in most places a shallow root 
zone. 

The soils of this unit are suited to adapted grasses and 
legumes grown for hay and pasture. They are too steep and 
susceptible to erosion for cultivation. The steepest slopes 
are suited only to native pasture, An adequate protective 


cover 1s essential on these soils. 


CAPABILITY UNIT VHle-1 


This capability unit consists of very steep soils in the 
Alexandria, Loudonville, and Rarden series. These soils 
have a moderately deep root zone and medium to low avail- 
able moisture capacity. They are droughty in summer. 

The soils of this unit are not suited to cultivated crops. 
Their suitability for improved pasture is limited by the 
steep slopes and the difficulty in renovating and reseeding 
the pasture. Management is needed that provides pro- 
tective ground cover to help control erosion. These soils 
have some limitations as commercial woodland, but 
adapted trees can be planted for the control of erosion. 


CAPABILITY UNIT VIIs-1 


Only Colyer silt loam, 25 to 50 percent slopes, and Rock 
land, limestone, steep, are in this capability unit. This soil 
and land type are shallow and droughty. Available mois- 
ture capacity is low to very low. 


This soil and land type are better suited to permanent 
native pasture and trees than to other uses. Their use for 
pasture is limited in dry periods, and their suitability 
for commercial woodland is poor. Adapted trees, however, 
and other vegetation can be planted to help control erosion. 


Estimated yields 


Table 1 shows, for most soils in the county, the estimated 
average acre ylelds of principal crops. The yields are the 
averages of those expected over a period of several years 
under two levels of management. The Alexandria, Morley, 
Loudonville, Rarden, and Colyer soils that have slopes of 
more than 25 percent are not listed in table 1, because they 
are not suited to crops. Also excluded from table 1 are the 
land types Borrow pit, Gravel pit, Made land, Marsh, 
Quarry, and Rock land, limestone, steep. 

In table 1, yields in columns A are obtained under im- 
proved management, and those in columns B are obtained 
under optimum management. Under an optimum level of 
management— 


1. Practices are used that increase the intake of water 

and the water-holding capacity of the soils, Excess 

water is disposed of by appropriate means. 

Practices are used to help control erosion. 

Suitable methods of plowing, preparing the seed- 

bed, and cultivation are used. 

Weeds, diseases, and insects are controlled. 

Fertility is maintained at the highest level. Lime 

and fertilizer are applied according to needs of the 

soil and crop. The fertilizer contains trace ele- 

ments (zinc, cobalt, manganese, copper, and the 

like) if they are needed. 

6. Crop varieties that are suited to the soil are 
selected. 

7. All farming operations are done at the proper time 
and in the proper way. 


oo ge po 


In an improved level of management the farmer uses 
some, but not all, of the practices listed under optimum 
management, or the practices used are not adequate for the 
needs of the crop. 

The yields given in table 1 do not apply to a specific field 
for any particular year, because the soils vary from place 
to place, management practices vary from farm to farm, 
and weather conditions are variable from year to year, 

These yields are intended only as a guide that shows 
relative productivity of the soils, the response of soils to 
management, and the relationship of soils to each other. 
Although the general level of crop yields may change as 
new methods and new crop varieties are developed, the 
relationship of the soils to each other is not likely to 
change. 

The estimates of yields given in table 1 are based pri- 
marily on information obtained from farmers and on ob- 
servations and field trials made by the county agent and 
work unit conservationists of the Soil Conservation Serv- 
ice. They are also based on experiments made by the Ohio 
Agricultural Research and Development Center and on 
field observations made by members of the soil survey 


party. 


DELAWARE COUNTY, OHIO 


Tasue 1.—Estimated average acre yields of the principal crops under two levels of management 


Ly 


[Yields in columns A are to be expected under an improved level of management; those in columns B, under an optimum level of manage- 
ment. Absence of yield indicates that crops are not commonly grown at that level of management, or that the soil is not suited to the 


crop specified] 


Alexandria silt loam, 6 to 12 percent slopes__-...------------ 
Alexandria silt loam, 6 to 12 pereent slopes, moderately eroded_ 
Alexandria silt loam, 12 to 18 percent slopes_.-_._.---------- 
Alexandria silt loam, 12 to 18 percent slopes, moderately eroded_ 
Alexandria silt loam, 18 to 25 percent slopes________.-------- 
Alexandria silt loam, 18 to 25 percent slopes, moderately eroded_ 
Alexandria soils, 6 to 12 percent slopes, severely eroded.__-_---- 
Alexandria soils, 12 to 25 percent slopes, severely eroded__.____ 
Algiers silt loam_...-...--.------------------------------- 
Bennington silt loam, 0 to 2 percent slopes___.__------------- 
Bennington silt loam, 2 to 6 percent slopes______------------- 
Bennington silt loam, 2 to 6 percent slopes, moderately eroded_- 
Bennington silt loam, shale substratum, 0 +o 2 percent slopes_- 
Bennington silt loam, shale substratum, 2 to 6 percent slopes_- 
Blount silt loam, 0 to 2 percent slopes...._..---------------- 
Blount silt loam, 2 to 6 percent slopes__-_..-.---------------- 
Bonpas silty clay loam____-.------------------------------ 
Cardington silt loam, 2 to 6 percent slopes...-.-------------- 
Cardington silt loam, 2 to 6 percent slopes, moderately eroded__ 
Cardington silt loam, 6 to 12 percent slopes_.__--.----------- 
Cardington silt loam, 6 to 12 percent slopes, moderately eroded __ 
Cases loams, 12 to 25 percent slopes, moderately eroded. _ - 
Condit silt loam, 0 to 2 percent slopes.___--_-.-----~-------- 
Bel silt Joam.2. 2 2 ee toe cet a ececooeeeeemes eos 
Fox silt loam, 0 to 2 percent slopes__._--------------------- 
Fox silt loam, 2 to 6 percent slopes_._--__------------------- 
Fox silt loam, 2 to 6 percent slopes, moderately eroded_______- 
Fox silt loam, 6 to 12 percent slopes. ....-..---------------- 
Fox silt loam, 6 to 12 percent slopes, moderately eroded_._-- ~~ 
Fox silt loam, 12 to 18 percent slopes, moderately eroded______ 
Fox loam, 0 to 2 percent slopes...-_----.------------------- 
Fox loam, 2 to 6 percent slopes_____-------.---------------- 
Genesee silt loams..22.-24.0-50sesse4seeene lee sceeese 
Genesee silt loam, shallow variant._...--------------------- 
Loudonville silt loam, 2 to 6 percent slopes_...__------------ 
Loudonville silt loam, 6 to 12 percent slopes, moderately eroded_- 
McGary silt loam, 0 to 2 pereent slopes..-_____-------------- 
Millsdale silty clay lonm_....-------.---------------------- 
Milton silt loam, 0 to 2 percent slopes_..-----------.-------- 
Milton silt loam, 2 to 6 percent slopes...-.-._-__------------ 
Milton silt loam, 2 to 6 percent slopes, moderately eroded_-__- 
Milton silt loam, 6 to 12 percent slopes, moderately eroded. - -- 
Milton silt loam, 12 to 18 percent slopes, moderately eroded __- 
Morley silt loam, 2 to 6 percent slopes_.-..-..-------------- 
Morley silt loam, 2 to 6 percent slopes, moderately eroded_-__- 
Morley silt loam, 6 to 12 pereent slopes. -..--.-------------- 
Morley silt loam, 6 to 12 percent slopes, moderately eroded. _- 
Morley silt loam, 12 to 18 percent slopes._-------..---------- 
Morley silt lcam, 12 to 18 percent slopes, moderately eroded __ 
Morley silt loam, 18 to 25 percent slopes, moderately eroded__- 
Morley soils, 6 to 12 percent slopes, severely eroded___-------- 
Morley soils, 12 to 18 percent slopes, severely eroded._-------- 
Ockley silt loam, 0 to 2 percent slopes.._._------------------ 
Ockley silt: loam, 2 to 6 percent slopes_._..-..-_.------------ 
Ockley silt loam, 2 to 6 percent slopes, moderately eroded -- - _- | 
Ockley silt loam, 6 to 12 percent slopes.__.._---------------- 
Ockley silt loam, 6 to 12 percent slopes, moderately eroded _-_--| 
Ockley silt loam, 12 to 18 percent slopes, moderately eroded__.| 
Ockley silt loam, till substratum, 2 to 6 percent slopes_-------- 
Pewamo silty clay loam____...---------------------------- , 
Randolph silt loam, 0 to 2 percent slopes_------------------- 
Rarden silt loam, 2 to 6 percent slopes, moderately eroded__--- 
Rarden silt loam, 6 to 12 percent slopes, moderately eroded-_._- 
Rarden silt loam, 12 to 25 percent slopes__.__-.------------- 


Ritchey silt loam, 2 to 6 percent slopes._.------------------- 


Corn Oats Wheat 
A B A B A B 
Bu. Bu. Bu. Bu. Bu. Bu. 
50 80 41 58 25 36 
40 70 82 | accene 22 30 
45 70 34 50 24 82 
40 65 34 50 18 26 
75 120 48 60 20 38 
58 97 40 66 22 35 
55 94 40 69 24 33 
51 89 38 62 20 82 
50 95 36 70 23 34 
48 90 35 65 19 33 
60 98 42 66 22 36 
56 95 42 70 24 34 
80 115 48 78 25 38 
57 92 42 72 22 37 
55 86 40 68 21 35 
55 86 42 70 20 34 
50 80 35 60 17 28 
36 77 28 45 11 25 
90 120 54 75 30 40 
58 95 50 76 27 39 
52 95 45 74 27 38 
50 90 42 70 24 36 
51 85 43 72 25 37 
50 80 40 69 22 34 
40 70 30 56 16 22 
58 95 50 76 27 38 
52 95 45 75 27 37 
90 125 54 78 34 40 
68 80 44 65 21 40 
65 95 56 75 26 40 
60 88 45 65 22 36 
70 96 45 75 27 40 
65 105 48 76 24 38 
55 90 46 70 26 38 
55 85 44 70 24 38 
40 75 38 54 22 34 
35 60 32° |acosse! 21 30 
30 50 30 |o2-.-+ 18 26 
62 95 45 78 28 40 
60 90 42 72 25 35 
55 85 41 65 24 36 
53 80 38 58 21 35 
45 65 35 54 20 30 
45 60 32 50 20 28 
67 105 50 76 28 44. 
66 105 50 74 28 42 
638 100 42 70 23 38 
60 95 42 66 22 32 
57 90 40 65 22 30 
50 85 35 60 18 26 
66 105 50 74 28 42 
80 115 48 80 28 42, 
| 40 75 36 64 20 32 
56 90 50 70 24 36 
50 80 38 57 21 30 
50 75 40 65 22 30 


Soybeans 
A B 
Bu. Bu. 
18 27 
17 23 
16 26 
16 24 
26 36 
22 34 
22 34 
16 26 
22 35 
17 30 
22 34 
22 34 
28 40 
24 34 
20 30 
20 30 
16 28 
13 28 
32 38 
24 32 
22 32 
20 30 
18 26 
18 26 
16 22 
24 32 
22 32 
32 38 
19 26 
24 35 
20 26 
22 34 
24 38 
22 32 
22 30 
16 24 
12 20 
10 18 
22 34 
24 34 
18 30 
16 28 
15 25 
10 20 
26 34 
24 34 
24 30 
23 28 
20 26 
18 22 
24 34 
24 34 
20 32 
20 30 
17 24 
20 28 


Legume-grass 
hay 


> 
ive] 


| 
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-SOIL SURVEY 


TaBie 1.—Estimated average acre yields of the principal crops under two levels of management—Continued 


Corn Oats Wheat Soybeans | Legume-grass 
hay 
Soil i PaaS een 
B A B A B A B A B 
Bu, Bu, Bu. Bu Bu. Bu, Bu Bu, Tons | Tons 

Ritchey silt loam, 6 to 12 percent slopes, moderately eroded___ 40 65 35 55 18 26 14 22 15 2. 4 
Ritchey silt loam, 12 to 25 percent slopes, moderately eroded __}.-_-_-|.-___.|.-----|.---_-|--.___|_-._- |e. - 1.0 1.8 
Rosssilt loamei2 2. sence bee Sect be de ceeeeeaegotecee cs 90 125 54 78 34 40 32 38 2. 0 2.8 
Shoals silt loum__._----.-----.------------------------_-- 65 | 105 46 70 24 38 28 34] 2.3 3. 4 
Sleeth silt loam, 0 to 2 percent slopes___...-...-.-.-------_- 60 | 100 44 68 24 36 26 34] 2.3 3.4 
Sleeth silt loam, 2 to 6 percent slopes._..----....-.--__---_- 60 97 44 65 22 34 20 30} 21 3.1 
Sloan silty clay loam.--____.-___-_-..--------------------- 70 | 100 40 75 22 35 26 34] 2.7 4.2 
Thackery silt loam, 0 to 2 pereent slopes____.-------..------ 64 | 100 45 76 28 42 24 30 | 2.7 4.1 
Thackery silt loam, 2 to 6 percent slopes..__.-.-.-.-----___. 62 100 45 76 26 40 22 28 2.7 4.0 
Westland silty clay loam_____---..------------------------ 80 j 115 46 78 24 38 26 38 | 2.8 4,2 
Willette muck. -c2 Joe sy esse see cuscesecuceewewecauseds PO ALO | ate ote ooo le eos Ee a le coe eke es oe 


Woodland * 


A dense forest covered Delaware County when it was 
first settled, but in 1964, according to the U.S. Census of 
Agriculture, woodland occupied about 17,462 acres, or less 
than 7 percent of the total land area. At the present time, 
woodland occurs as widely scattered, small woodlots and, 
because of mismanagement, production is below the ca- 
pacity of the individual soils. 

Generally, remnants of the original forest occupy small 
areas of soils that are least suited to other crops. These trees 
are generally in undrained areas of Blount, Bennington, 
Condit, Pewamo, Bonpas, and other seasonally wet soils. 
Wooded tracts are also in areas of steep, shallow soils, such 
as the Rarden, Morley, Ritchey, and Colyer and in areas of 
Loudonville silt loam, shallow variant. 

The potential of a soil for producing forest trees is 
measured by the site index. The site index is the average 
height, in feet, of the dominant trees in a stand at 50 
years of age. Information about the potential productivity 
of the soils in this county is limited. To date, studies of 
site indexes have been made on only a few soils to determine 
their value for growing trees. The areas studied were in 
Delaware County and in adjacent counties. The site index 
and the potential annual growth for upland oaks given in 
table 2 were based on these studies and on data from the 
USDA Technical Bulletin No. 560 (7).* 

More specific information about managing woodland in 
this county can be obtained from the Iocal office of the 
Soil Conservation Service and from the Ohio Department 
of Natural Resources, Division of Forestry and Reclama- 
tion. 


Use of Soils for Wildlife and Fish 


Wildlife is an important natural resource in Delaware 
County, and the development of wildlife habitat fits in 
well with other agricultural uses of the soils. Since the 
early days of settlement, and the clearing of the land, the 
wildlife in the county has changed in kinds, distribution, 
and numbers. Because of these changes in land use, and the 


5 By A. Norris Quam, woodland conservationist, Soil Conserva- 
tion Service. . 
‘Italic numbers in parentheses refer to Literature Cited, p. 70. 


TABLE 2.—Potential productinity of wpland oaks on specified 


soils 
Soil series Plot Site Estimated 
index average yearly 
“growth per acre 
Number Board feet 
Alexandria___22__ 228 2 80 4 
Blount_....--22 Le 3 70 230 
Colyer__..22 28. 5 155-75 1130-265 
Condit_.-_-.-- 2k 1 90 430 
Loudonville... 8. 1 80 320 
Morley.--.-.._.______ 2 80 320 
Rarden.____.-_-____ 42 1 55-75 1 130-265 


1 Dry or moist sites. 


resulting changes in wildlife distribution, it is difficult to 
oe the kinds and numbers of wildlife with specific 
soils, 

Soil properties such as slope, productivity potential, 
texture, drainage, and effective depth influence the use of 
the soils. These factors, along with factors of topography, 
largely control the amount of food, water, and cover avail- 
able for wildlife and the kinds and numbers of wildlife in 
any area. Wildlife that are common in Delaware County 
include pheasants, rabbits, quail, deer, waterfowl, and 
squirrels, Also numerous are skunks, raccoons, and opos- 
sums. Birds are also numerous in the county, and many 
of them are important because they eat harmful insects and 
also have esthetic value. 

Generally, the largest number of each kind of wildlife 
frequent areas that provide enough of the kind of food 
and cover necessary for their survival. Pheasants prefer 
areas that are intensively cropped, and they are most 
numerous in the western two-thirds of the county in areas 
of Morley, Blount, and Pewamo soils. Waterfowl are 
abundant in the county during spring and fall migration 
because of the many drainageways and the O’Shaughnessy 
Reservoir on the Scioto River, the Delaware Reservoir on 
the Olentangy River, and the Hoover Reservoir on Big 
Walnut Creek. These reservoirs also furnish good fishing 
for bluegill, bass, catfish, and other species. The Division of 
Wildlife, Ohio Department of Natural Resources, main- 
tains an area adjacent to the Delaware Reservoir for 
wildlife management. 
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Suitability of soils for wildlife 


Tn table 3 the soils and land types in the county, except 
Made land, are rated according to their suitability for 
elements of wildlife habitat and for kinds of wildlife. The 
natural drainage of the soils was one criterion used for the 
ratings given in the table. Soils that have been artificially 
drained have different ratings than those given in table 
3. The information given in table 3 is useful in planning 
the development of wildlife habitat on private or public 
lands. 

Additional information about managing wildlife areas 
can be obtained by requesting it from the local office of 
the Soil Conservation Service of the Division of Wildlife, 
Ohio Department of Natural Resources. 

In table 3 numbers indicate ratings as follows: 1, well 
suited ; 2, suited ; 8, poorly suited ; and 4, unsuited. A rating 
of well swited means that the soil has few or no limitations 
to use as the element of wildlife habitat. A rating of sucted 
indicates that the habitat element can be created, improved, 
or maintained, but that there are moderate limitations that 
affect management. Poorly suited means that the habitat 
element can be created, improved, or maintained, but that 
limitations are severe. A rating of unsuited indicates that 
the habitat cannot be created, improved, or maintained, or 
that it is impractical to do so under the prevailing 
conditions. 

The following lists important plants or describes each 
of the elements of wildlife habitat related in table 3(Z). 

Grain and seed crops. Corn, sorghum, oats, barley, 
rye, and wheat. 

Grasses and legumes. Alfalfa, Ladino clover, red 
clover, fescue, bromegrass, bluegrass, and 
timothy. 

Wild herbaceous upland plants. Foxtail, ragweed, 
panicgrass, wild oats, native lespedeza, and herbs. 

Elardwood woody plants. Trees and shrubs such as 
sumac, wild grape, dogwood, persimmon, multi- 
flora rose, black haw, sweetgum, wild cherry, oak, 
hickory, and walnut. In table 8, the soils are rated 
on the basis of their capacity for supporting 
plants that grow vigorously and produce a good 
crop of fruit or seeds. 

Coniferous woody plants. Eastern redcedar, Vir- 
ginia pine, Scotch pine, and Austrian pine. In 
table 3, the soils are rated on the basis of slow 
growth and delayed canopy closure. 

Wetland food and cover plants. Cattails, sedges, 
reeds, barnyard grass, duckweed, and various 
willows. 

Shallow water developments. These ave areas that 
have been made by impounding water, by digging 
excavations, or by using devices to control water. 
Tn table 3, the sotls are rated on the basis of their 
suitability for water developments that are more 
than 5 feet deep. 

Excavated ponds. These are excavations that hold 
enough water of suitable quality to support fish 
or wildlife. The ponds should have an average 
depth of at least.6 feet in at least one-fourth of 
the area. 

The following lists important animals and birds in each 
of the three categories of wildlife listed in table 3. 

Openland wildlife. Quail, pheasants, meadow larks, 
cottontail rabbits, red foxes, and woodchucks. 


Woodland wildlife. Birds and mammals commonly 
found in wooded areas, Examples are: gray and 
fox squirrels, whitetail deer, red foxes, raccoons, 
woodchucks, warblers, woodpeckers, and bunt- 
ings. 

Wetland wildlife. Muskrats and beavers, as well as 
ducks, geese, rails, herons, and other waterfowl. 


Engineering Uses of Soils * 


Some soil properties are of special interest to engineers 
because they affect the construction and maintenance of 
roads, airports, pipelines, building foundations, facilities 
for water storage, structures for erosion control, drainage 
systems, and sewage disposal systems. The soil properties 
most important to the engineer are permeability to water, 
shear strength, compaction characteristics, soil drainage, 
shrink-swell characteristics, grain size, plasticity, and pH. 
Depth to water table, depth to bedrock, and topography 
also are important. The information in this survey can be 
used to— 


1. Make soil and land use studies that will aid in 
selecting and developing sites for light industry, 
businesses, residences, and recreation. 

2. Make preliminary estimates of the engineering 
properties of soils that help in planning farm 
ponds, agricultural drainage systems, irrigation 
systems, terraces and diversions, and waterways. 

3. Make preliminary evaluations of soil and ground 
conditions that will aid in selecting locations for 
highways, airports, pipelines, and cables and in 
planning detailed investigations at the selected 
locations. 

4. Locate probable sources of sand and gravel and 
other material suitable for construction. 

5. Correlate performance of engineering structures 
with soil mapping units, and thus develop infor- 
mation that will be useful in designing and main- 
taining the structures. 

6. Determine the suitability of soil mapping units 
for cross-country movement of vehicles and con- 
struction equipment. 

7. Supplement the information obtained. from other 
published maps and reports and’ aerial photo- 
graphs for the purpose of making maps and re- 
ports that can be used readily by engineers. 

8. Develop other preliminary estimates for constiruc- 
tion purposes pertinent to the particular area. 


With the soil map for identification, the engineering 
interpretations in this section’can be useful for many pur- 
poses. It should be emphasized, however, that the interpre- 
tations do not eliminate the need for sampling and testing 
at the site of specific engineering works where loads are. 
heavy and where the excavations are deeper than here re- 
ported. Even in these situations, however, the soil map’ is 
useful for planning more detailed field investigations and_ 
for suggesting the kinds of problems that may be expécted.- 

Some of the terms used by the'soil scientists may not be 
familiar to the engineer, and some terms may have-a-spe- 
cial meaning in soil science. Several of these terms aré’de- 
fined in the Glossary at the back of this survey. 


> Reviewed by Liuoyp BE. GILLoaLy, construction engineer, State 
Office of Soil Conservation Service. 
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SOIL SURVEY 


Tasie 3.—Suitability of soils for elements of wildlife habitat and for kinds of wildlife 
[A rating of 1 denotes well suited; 2 denotes suited; 3 denotes poorly suited; and 4 denotes unsuited. Made land (Ma) is not rated] 


Soil series and map symbol 


Alexandria: 


Bennington: 
BeA, BoAp 2c coos ce ce 
BeB, BeB2, BgB__________- 


Borrow pit: 
BPs ceaceeesecusedccs ouoice 


Cardington: 
CaB, CaB2.. 22s nen en nnn 


See footnote at end of table. 


Grain | Grasses 
and seed] and 

crops | legumes 
2 1 
3 2 
3 2 
4 2 
4 3 
3 2 
2 2 
2 2 
2 2 
2 2 
4 3 
4 4 
2 1 
2 1 
3 2 
4 3 
3 3 
2 1 
1 1 
2 1 
2 1 
3 2 
3 2 
1 1, 
3 3 
4 4 
2 1 
2 1 
4 3 
4 4 
2 2 
3 3 


Elements of wildlife habitat 


Kinds of wildlife 


Wild Hard- | Conif- |Wetland} Shallow 
her- wood erous |food andj water | Exca- | Open- | Wood- | Wet- 

baceous | woody | woody | cover devel- | vated land land land 

upland ; plants | plants | plants [opments] ponds | wildlife | wildlife | wildlife 

plants 
1 1 3 4 4 4 1 1 4 
1 1 3 4 4 4 2 2 4 
1 1 3 4 4 4 2 2 4 
2 2 3 4 4 4 3 3 4 
2 2 3 4 4 4 3 3 4 
2 1 2 2 2 4 2 1 2 
2 2 3 2 2 2 2 2 2 
2 2 3 3 4 4 2 2 4 
2 2 3 2 2 2 2 2 2 
2 2 3 3 4 4 2 2 4 
3 1 1 1 1 1 3 1 1 
3 3 1 (?) () C) 4 3 (1) 
1 1 3 4 4 4 1 1 4 
1 1 3 4 4 4, 1 d, 4 
2 2 2 4 4 4 2 2 4 
3 3 2 4 4 4 4 3 4 
2 2 2 1 J, 1 3 2 1 
1 1 3 3 3 3 1 1 3 
1 al 3 4 4 4 1 1 4 
1 1 3 4 4 4 1 1 4 
1 a 3 4 4 4 2 2 4 
1 1 3 4 4 4 2 2 4 
2 2 2 4 4 4 2 2 4 
1 1 3 4 4 4 1 1 4 
2 2 3 4 4 4) 3 3 4 
4 4 1 4 4 4 4 4 4 
1 1 3 4 4 4 1 1L 4 
1 1 3 4 4 4 1 1 4 
2 3 3 4 4 4 3 4 4 
4 4 4 1 1 1 4 4 1 
] 1 3 2 2 2 1 2 2 
3 1 ] 1 1 3 3 1 1 


DELAWARE COUNTY, OHIO 


Tas.e 3.—Suitability of soils for elements of wildlife habitat and for kinds of wildlafe—Continued 
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Soil series and map symbol 


Elements of wildlife habitat 


Kinds of wildlife 


Grain 
and seed 
crops 
Milton: 
MGRuouceutuce a acwsesat 2 
MoB, MoB2_...--....----- 2 
MGC Qin 2 Aen Sel ee deere 2 
MoD? 2csc un ceueec cake, 3 
Morley: 
MrBi MPrBb2i occ ce cece eucue 2 
MrC, MrC2_. 2-2-8. 2 
MrDsMrb2s cco eee cece 3 
I eo ao ene epee tence 3 
MsC3osccceete ces 3 
Mis D3eeieun ei ete hae 3 
Ockley 
OCA ao ee ete 1 
OcB, OcB2, OsB___._..-__- 1 
OcC, OcC2______________. 2 
Oc D2 ioc dees face eae 3 
Pewamo 
PW inc encte agit ake 4 
Quarry 
OUS ese nt ee Sib e deel 4 
Randolph 
RaAwcescean iende conte es 4 
Rarden 
Rd Bois ooo tle weer 2 
Rd G 2a neo altel oh ae 2 
Fe te nt tas Spe 3 
15 Ye | cee eg ne ee Ae ton ae ae a OA 4 
Ritchey 
Ri Biect che sewn cee 3 
RNG 2 ao eee ee eee 3 
RHE 222 oes ss eee ete tt 3 
Rockland 
PR cc ahs eres ete eel eran 4 
Ross: 
Pile cerns dinate ede uicke 2 
Shoals 
Shite atuestewee eS 2 
Sleeth 
SAG ae ee eee 2 
SUB ie ao Bens sesh neal eee 2 
Sloan 
SOs Grice states ee sels 4 
Thackery 
MA stot tt ee es 1 
WhBseececues Secete co omed! 2 
Westland 
Wihscreedacnctea terete ces, 4 
Willette: 
W.Va cine Shee ceiee ee 4 


Grasses 
and 
legumes 


PONNNee BS Re bet bet 


Ne ee 


wNhy bh 


eee Ge 


on 


4 


Wild Hard- | Conif- |Wetland 
her- wood erous |food and 
baceous |} woody | woody | cover 
upland | plants | plants | plants 
plants 
1 1 3 4 
1 1 3 4 
LE 1 3 4 
1 1 3 4 
1 1 3 3 
1 1 3 4 
iL 1 3 4 
1 1 3 4 
2 2 3 4 
2 2 3 4 
1 1 3 4 
1 1 3 4 
1 1 3 4 
1 1 3 4 
3 1 1 1 
4 4 3 4 
4 1 1 1 
i 2 2 4 
1 2 2 4 
2 2 3 4 
2 2 3 4 
2 2 3 4 
2 2 3 4 
2 2 3 4 
4 4 1 4 
1 1 3 4 
1 1 3 2 
1 1 3 2 
1 1 3 3 
3 1 1 1 
i 1 3 3 
1 1 3 3 
3 1 1 1 
4 4 4 By 


Shallow 
water 
devel- 

opments 


PR 
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16 SOIL SURVEY 


Much of the information in this section is given in tables 
4, 5, and 6, but additional information useful to engineers 
can be found in other sections of the soil survey, partic- 
ularly the sections “Descriptions of the Soils” and “For- 
mation and Classification of Soils.” 


Engineering classification systems 


Two systems of classifying soils are in general use 
among engineers. Both are used in this soil survey. 

Many highway engineers classify soil material accord- 
ing to the system approved by the American Association 
of State Highway Officials (AASHO) (2). 


In this system, soil material is classified in seven princi- 
pal groups. The groups range from A~1, consisting of 
gravelly soils of high bearing capacity, to A-7, consisting 
of clayey soils having low strength when wet. Within each 
group, the relative engineering value of the soil material is 
indicated by a group index number. Group index numbers 
range from 0 for the best material to 20 for the poorest. 
They are shown in parentheses following the soil group 
symbol, as shown in table 4. 

Some engineers prefer to use the Unified Soil Classifica- 
tion System (20). In this system soil material is identified 
as coarse grained (eight classes), fine grained (six classes), 
or highly organic soils. The classification of the tested 


TaBie 4,—Engineering test data for soil 


[Tests performed by the Ohio Department of Highways in accordance with standard test 


Soil name and location 


Parent material 


Bennington silt loam: 
SE14 sec. 7, T 3 N., R. 16 W. (modal)_-- 


Blount silt loam: 

0.1 mile east of township road T-276 and 
30 feet south of township road T-219, 
SEX sec. 7, T. 5 N., R. 18 W. (modal 
for county). 


Cardington silt loam: 
NE sec. 21, T. 3 N., R. 18 W. (modal 


for county). 


Fox silt loam: 
NEY sec. 14, T. 6 N., R. 19 W. (modal 


for county). (Wisconsin age). 


Morley silt loam: 
0.15 mile east of township road T-276 and 
130 feet south of township road T-219, 
SEY sec. 7, T. 5 N., R. 18 W. (modal for 


county). 


Pewamo silty clay loam: 
SE sec. 7, T. 3N., R. 16 W. (modal)__- 


0.12 mile east of township road T-276 
and 470 feet south of township road 
T-219, SEY sec. 7, T. 5 N., R. 18 W. 
(modal for county). 


Glacial till (Wisconsin age). 


Glacial till (Wisconsin age). 


Glacial till (Wisconsin age). 


Outwash sand and gravel 


Glacial till (Wisconsin age). 


Glacial till (Wisconsin age). 


Glacial till (Wisconsin age). 


Moisture-density ! 
Ohio 
report Depth Horizon | Maximum | Optimum 
No. dry moisture 
density 
Inches Lb. per ew. ft. Percent 

8445 0-10 {| A 102 
8446 14-25 | B2tg 103 21 
8447 | 321%4-70 | C 110 18 
8454 0-9 Ap 102 20 
8455 | 1414-29 | B2 102 20 
8456 29-52 | C 119 13 
8448 0-7 Ap 105 18 
8449 12-26%] B2 102 18 
8450 | 2614-5144] B3, C 117 15 
8460 | 8Y4%- 8 A 107 18 
8461 | 814-19 | B, ITB 107 18 
8462 26-3244} IIB, TIC 127 10 
8451 0-8 AP 102 20 
8452 | 1214-2114) B2 102 20 
8453 30-54 | C 115 15 
8463 0-614 | AP 98 20 
8464. 13-4014) B2g 104 19 
8465 74-95 | C 114 | 16 
8457 0-7 Ap 95 24, 
8458 12-33 | B2g 105 19 
8459 33-50 | C 117 14 


1 Based on AASHO Designation: 
2 Based on AASHO Designation: 


T 99-57 Method A (2). 


T 88 (2). Results by this procedure frequently may differ somewhat from results obtained by the 


soil survey procedure of the Soil Conservation Service (SCS)..In the AASHO procedure, the fine material is analyzed by the hydrometer 
method and the various grain-size fractions are calculated on the basis of all the material, including that coarser than 2 millimeters in 
diameter. In the SCS soil survey procedure, the fine material is analyzed by the pipette method and the material coarser than 2° millimeters 
in diameter is excluded from calculations of grain-size fractions. The mechanical analyses data used in this table are not suitable for use in 


naming textural classes for soil. 
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soils according to the Unified system is given in table 4, and 
the estimated classification of all the soils is given in 
table 5. 

Except for some relatively minor modifications, the 
classification system of the Ohio Department of Highways 
(see table 4) is identical to the AASHO classification sys- 
tem. In the Ohio system, an A-3a group designation is 
added, A-4 group is subdivided into A-ta and A-4b 
groups, and the A-6 group is subdivided into the A~6a and 
A-6b groups. Anyone using this system should consult the 
Ohio Department of Highways for a more detailed ex- 
planation of its soil classification system. 


samples taken from 7 soil profiles 


Soil test data 


Samples from six soil types in the county were tested ac- 
cording to standard procedures to help evaluate the soils 
for engineering purposes. The test data obtained are given 
in table 4. 

The engineering soil classifications given in table 4 are 
based on data obtained by mechanical analyses and by 
tests to determine liquid limits and plastic limits. Mechani- 
cal analyses were made by the combined sieve and hydrom- 
eter methods. The percentage of clay obtained by the 
hydrometer method should not be used in naming textural 
classes of soils. 


procedures of the American Association of State Highway Officials (AASHO) (2)] 


Mechanical analysis ? Classification 
Percentage passing sieve— Percentage Liquid Plasticity 
_ smaller limit index 
than— AASTIO 3 Unified 4 hio 4 
No. 4 No. 10 No. 40 No. 200 
3g-in. (4.7 (2.0 (0.42 (0.074 
mm.) mm,) mm.) mm.) 0.005 mm. 
100 96 93 89 79 40 8 NP 8 NP | A-4(8) ML A-4a 
ree eee | ae eee 100 97 88 60 40 14 | A-6(10) ML-CL A-6a 
100 97° 95 93 91. 52 32 11 | A-6(8) CL A-6a 
eve me eee | eee seas 100 95 85 57 34 6 | A-4(8) MIL A-4a 
Eoies: dene cena 100 98 90 66 49 22 | A-7-6(15) ML-CL A-7-6 
100 97 93 88 78 43 30 12 | A-6(9) CL A-6a 
100 98 95 91 80 44 85 11 | A-6(8) ML-Cl A-6a 
100 99 94 91 82 55 44 18 | A-7-6(12) ML-CL A-7-6 
100 94 86 79 70 37 29 11 | A-6(7) CL A-6a 
796 86 77 63 53 29 39 12 | A-6(4) ML-CL A-6a 
100 80 64 53 45 30 43 18 | A-7-6(5) SM-SC A-7-6 
793 56 32 17 11 5 NP NP | A-1-a(0) SW-SM A-l-a 
Sette aes Moree he 100 97 85 39 33 6 | A-4(8) ML A~-4a 
100 97 93 90 81 53 40 16 | A-6(10) ML-CL A-6b 
100 97 92 87 77 44 29 11 | A+6(8) CL A-6a, 
| 
eset ena 100 | 98 90 46 44 16 | A-7-6(11) | ML-CL A-7-6 
ee a Aine a ee 100 98 92 55 52 31 | A-7-6(18) CH A-7-6 
100 92 81 76 66 42 33 11 | A-6(7) ML-CL A-6a 
ee bee aot eos 100 98 90 46 45 12 | A~-7-5(10) ML A-7-5 
ee ee Al eer 100 97 87 50 37 13 | A-6(9) ML-CL A-6a 
100 95 89 84 74. 42 34 13 | A-6(9) CL A-6a 


3 Based on AASHO Designation: M 145-49 (2). 


4 Based on the Unified Soil Classification System, Technical Memorandum No. 3-357, v. 1, Corps of Engineers (10). SCS and BPR 
have agreed to consider that all soils having plasticity indexes within two points of the A-line are to be given a borderline classification. 
An example of a borderline classification obtained by this use is ML—CL. 

5 Based on “Classification of Soils,’ Ohio State Highway Testing Laboratory, Feb. 1, 1955. 


5 Nonplastic. 
7 100 percent passes a i-inch sieve. 
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[Absence of data indicates estimate was not made. Estimates were not made for 


Classification 
Depth to | Depth to | Depth 
Soil series and map symbols seasonal bedrock from 
high water surface USDA texture Unified AASHO 
table 
\ Feet Feet Inches 
Alexandria (AdC, AdC2, AdD, AdD2, >3 >6 0-7 | Silt loam____----------------- ML A-4 
AdE, AdE2, AeC3, AeE3, AmF2). 
(For properties of Morley soils 7-19 | Silty clay loam or clay loam____| CL, CH A-6 
in mapping unit AmF2, refer 19-45 | Silty clay_-..-.--.--.--------- CH A-7 
to the Morley series.) 45-60 ; Clay loam and loam__...._...-- CL, ML-CL |! A-6 
Algiers (As)_-.-------------------- <1 >5 0-9 | Silt loam_---_.-.----.--..---- ML A-4 
9-19 | Silty clay loam__.__-_.._2-_2-- ML, CL A-4, A-6 
19-62 | Silty clay loam, silty clay, or CL, CH A-6, A-7 
clay loam. 
Bennington (BeA, BeB, BeB2)___--__ <1.5 >5 0-8 | Silt loam_.__-_-_.-----------e- ML A-4 
8-37 | Silty clay or silty clay loam___..| CL, CH A-6,A-7 
37-60 ; Loam or clay loam... ._..202.- ML-CL, CL | A-6 
Bennington (shale substratum) (BgA, <1.5 >4 0-8 | Silt loam___-_.-.--.-222------ ML A-4 
BgB). 8-30 | Silty clay or clay__.......-_._- CH A-7 
80248) | Clayie.. soe eee eee tee eed CH A-7 
Blount (BIA, BIB)..-_------------_- <15 >5 0-8 Bilt 1OaM 32 ee eee MIL-CL A-4 
8-29 ae clay loam, clay, or silty CL-MIL, CH | A-6, A-7 
clay 
29-60 | Clay loam______.-___...__--_. CL A-6 
Bonpas (Bo)....---- ie cece eee eeee <1 >5 0-9 | Silty clay loam_____....-.---.- CL A-6, A-7 
9-43 | Silty clay loam and clay loam__.| CH, CL A-7, A-6 
43-60 | Silty clay loam to sandy clay CL, SC A-6, A-7 
loam. 
Cardington (CaB, CaB2, CaC, CaC2)_ 1-3 >5 0-7 Silt Ode fawn so ceeecekste ML-CL, ML | A-4, A-6 
7-29 | Silty clay loam to clay....--_-- CL, CH, A-7, A-6 
ML-CL 
29-63 | Clay loam_____-_..22 22 Lee CL A-6 
Casco (CfE2)__.-__.-.-------------- >3 >5 0-7 | Loam_-_---------_----------- ML A-4 
(For properties of Fox soils in 7-17 | Gravelly clay loam____...----- CL A-6 
this mapping unit refer to the 17-60 | Gravelly sand.._.------------- SP, SM A~2 
Fox series.) 
Colyer (CIF)...--..----.----_----- >3 1. 5-2. 5 0-13 | Silt loam and silty clay loam..--| ML, SM A-4, A-2 
13-7 ys silty clay loam or silty SC, SM A2, A4, A6 
clay. 
17-24 | Shale. 
Condit (CnA).-------_------------ 0-1 >5 0-8 | Silt loam___-_---------.------ ML, CL A-4, A-6 
8-45 | Silty clay or silty clay loam___.- CL, CH A-7 
45-63 | Clay loam to silty clay loam_...| CL A-6 
eh he eee terete i, 5-3 >5 0-14 | Silt loam_..._...------------- ML A-4 
14-35 | Loam or silty clay loam_____._- ML, CL A-4, A-6 
35-65 | Fine sandy loam or loam.....-- ML, 8M - 
Fox (FIA, FIB, FnA, FnB, FnB2, >4 >5 0-6 Loam or silt loam_._-__-..---- ML, MIL-CL | A-4, A-6 
FnC, FnC2, FnD2). 6-30 ee me loam to gravelly CL, ML-CL | A-6, A-7 
clay loam. 
30-60 | Sand or gravel..__.._._______- GW, GM, A-1, A-2 
Sw,s 
Genesee (Gn)_.--_------- ee eee 0-3 >5 0-19 | Silt loam_______.-.---- 2 ML or CL A-4 or A-6 
19-43 | Silty clay loam__._____-2-.--2- CL, ML A-4, A-6 
438-54 | Sandy clay loam_...-_----..-- SM, ML, CL | A~4, A-6 
Genesee (shallow variant) (Go)__----- >2 <2 0-8 Silt loam and silty clay loam____| ML A-4 
8-17 ae sandy loam to sandy clay CL, ML A-4, A-6 
oam. 
17-24 | Limestone. 


engineering properties of soils 


Borrow pit 


Percentage passing sieve— 


No.4 |. No. 10 No. 200 
(4.7 mm.) | (2.0 mm.) | (0.074 mm.) 
95-100 | 95-100 80-90 
95-100 | 95-100 85-95 
95-100 95-100 75-90 
95-100 | 85-95 70-85 

100 | 95-100 | 75-90 
100 | 90-100 85-95 
90-100 | 85-100 | 70-90 
95-100 90-100 80-95 
100 100 85-95 
95-100 ; 85-95 75-90 
100 95-100 80-95 
100 100 85-95 
100 100 80-95 
95-100 ; 95-100 80-95 
100 100 85-95 
95-100 | 85-95 70-85 
100 100 90-100 
100 100 90-100 
85-100 | 80-100 45-85 
90-100 | 90-100 75-90 
95-100 | 90-100 80-90 
90-100 | 85-95 70-85 
90-100 80-95 55-75 
90-100 70-80 60-75 
60-90 20-60 12-35 
75-90 55-80 40-60 
50-80 30-55 15-40 
100 100 85-95 
100 100 85-95 
90-100 | 85-95 75-85 
85-100 | 80-100 70-90 
85-100 80-100 65-90 
85-100 80-90 40-80 
85-100 85-100 65-80 
85-95 70-90 55-75 
25-60 20-35 0-15 
100 90-100 80-95 
90-100 80-100 80-90 
90-100 80-90 40-75 
95-100 90-100 75-95 
85-100 | 80-100 70-95 
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TasLe 5.—Lstimated engineering 


Classification 
Depth to | Depth to | Depth al 
Soil series and map symbols seasonal | bedrock from 
high water surface USDA texture Unified AASHO 
table 
Feet Feet Inches 
Loudonville (LoB, LoC2)...._____--- >3 14-34 0-13 | Silt loam... 2.222222 Lee ML A-4 
13-32 | Silty clay loam or clay loam___.| CL A-6 
32-48 | Sandstone bedrock. 
Loudonville (shallow variant) (LsF)_- >3 1-2 0-4 | Silt loam. _-.--.22.----2----- ML A-4 
4-13 | Silty clay loam or clay loam____] CL A-6 
.13-86 | Sandstone bedrock. 
McGary (MgA)__..__.--__-______--- <15 >5 - 0-8 j; Silt loam_._-.-.--2 2-2 - eee e eee ML, CL A-4, A-6 
8-55 | Silty clay or silty clay loam... CH, CL A-6, A-7 
55-70 | Silty clay loam to sandy loam.__| CL, SC, GC A-4, A-6 
Millsdale (Mn).___.-.__--.__-.--_- <1 134-34 0-9 Silty clay loam...._.---2--2-L- CL A-6, A-7 
9-30 | Silty clay loam to silty clay_.___ CH, MH A-7 
30-50 | Limestone. 

Milton (MoA, MoB, MoB2, MoC2, >3 124-34 0-7 | Silt loam_.-__.--_------------ ML A-4 

MoD2). 7-26 | Silty clay loam to silty clay..__- CL, CH A-7 
26-48 | Limestone. 

Morley (MrB, MrB2, MrC, MrC2, 15 >5 O27. (silt lod: 2. ecu ecce eed tae ML, ML-CL -4 
MrD, MrD2, MrE2, MsC3, 7-34 | Silty clay or silty clay loam__._.| CH, CL A-7, A-6 
MsD3). 34-60 | Clay loum__...--2-2 22 A-6 

Ockley (OcA, OcB, OcB2, OcC, >38 >5 0-8 | Silt loam__._ 222222 ee ML, ML~CL | A-4 
OcC2, OcD2), 8-19 | Silt loam and silty clay lonm_...| CL, ML-CL | A-6 

19-51 | Gravelly clay loam... 2-2. CL, 8C A-6 
51-60 | Sand and gravel____...-______ GW, GM, A-1, A-2 
Sw, SM 
Ockley (till substratum) (OsB)_-_._- >3 >5 40-60 | Glacial till 22.2222 eee CL, ML-CL | A-6 
Pewamo (Pw)__.________.-.._-_-_- 0-1 >5 0-13 | Silty clay loam_-...-..-------- eee CH, ML,| A-7, A-6 
L 
13-40 | Silty elay or silty clay loam___-_- CH, CL, A-7, A-6 
ML-CL 
40-74 | Silty clay loam______-_-______- CL A-6 
Randolph (RaA)__.._...-_--------- 15] 134-3% 0-7 | Silt loam_____.-__-_.-.------- ML A-4. 
7 7 7-32 | Clay loam or silty clay... CL, CH ‘A-6, A-7 
32-50 | Limestone. 
Rarden (RdB2, RdC2, RdE, RdF)._-- >3 1i4-3% 0-5 | Silt loam__.--.---22 22 Lee ML A-4 
$228: | Clavie eo eck eeeSecuseeus CH A-7 
28-40 | Fragmented shale to hard 
shale. 
Ritchey (RhB, RhC2, RhE2)___.___- >3 <2 0-8 | Silt loam_.....2-2-----2---e- ML A-4. 
8-19 | Silty clay loam or silty clay____- CH. A-7 
19-24 | Limestone. 
Rock land (Rk)____.._____________- >3 0-2 0-8 | Silt loam___...-_---222______- ML A-4 
8-36 | Limestone. 
Ross (Rn)_.-..----- eee >3 >5 0-43 | Silt loam_.22._. 22. ML A-4 
43-60 | Silty clay loam____._-_--2--__- CL, ML A-6 
Shoals (Sh)__.--_...---_--------_e- 0-1. 5 >5 0-13 | Silt loam_-.--.--- 2-22-28 ML, ML-CL |} A-4, A-6 
13-30 | Silt loam or loam__.-_..-_.___- ML, CL A-4, A-6 
30-50 | Gravelly loam...-_..-..------- ML, CI or A-4, A-6 
SM 

Sleeth (SIA, SIB).-..-------- ee 0-1.5 >5 0-9 Silt loam__.--_.-------------- ML A-4. 

9-31 | Clay loam___.--.---22.-2- oe CL A-6 
31-56 | Gravelly clay loam______-_--._- CL, SC A-6 
56-60 | Gravelly sand_._--.--..-----_- GP, Gw, A~1, A-2 

GM, SP, 
SW, SM 


properties of soils—Continued 
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Percentage passing sicve— Corrosion potential 
Permeabil- Available Shrink-swell 
ity moisture Reaction potential 
No. 4 No. 10 No. 200 capacity Steel Concrete 
(4.7 mm.) | (2.0 mm.) |(0.074.mm.) 
Inches per inch of 
Inches per hour i pH 
85-100 85-90 70-80 0. 63-2. 0 0. 17-0, 22 5. 1-5. 5 | Moderate_--.---_--|.----------------- Moderate. 
85-95 75-90 65-85 0. 63-2. 0 0. 10-0. 17 4. 6-5. 5 {| Moderate...__._.__| Moderate__.______ High to moderate. 
85-100 85-90 70-80 | 0. 63-2. 0 0. 17-0. 22 6. 1-6. 5 | Moderate______.__]__._.------------- Low. 
85-95 75-90 65-85 0. 63-2. 0 0. 10-0. 17 5, 1-5.5 | Moderate.........| Moderate__..___._| Moderate. 
100 90-100 85-95 0, 2-2. 0 0. 17-0. 22 6. 1-6. 6 | Moderate.___.....|..-----.---------- Low. 
100 ; 90-100 85-95 <0. 2 0. 10-0. 17 5. 6-7. 3 ight. s cece ces High. -..--------- Moderate. 
85-100 80-95 40-80 <0. 2 0. 03-0. 17 7. 3-8.0 | Moderate_____-__- Wighsesosocscscn2 Low. 
100 100 85-95 0. 63-2. 0 0. 14-0. 18 6. 1-6.5 | Moderate.__.._.__|__---------------- Low. 
100 100 85-100 0. 2-0. 63 0. 12-0. 16 6. 1-7.3 | High... 2-222. Highvcwwen scenes Low. 
100 100 80-90 0. 63-2. 0 0. 17-0. 22 6. 1-6.5 | Moderate__...____|.._--------------- Low. 
90-100 80-95 70-90 0. 2-0. 63 0. 14-0. 18 5. 6-7. 3 | High..-_.-------- Moderate_______-- Low. 
90-100 ; 90-100 75-85 0. 68-2. 0 0. 17-0. 22 6: 6-7.3 | Moderate__.--..-.|.----------------- Low. 
95-100 | 95-100 80-90 0. 2-0. 63 0.12-0.16 | 5.6-7.3 | High....--------- Moderate to high__| Moderate. 
85-100 | 80-100 75-85 0. 2-0. 63 0. 06-0. 10 ?: Moderate___------ Fighes 2asecunee Low. 
90-100 | 90-100 75-90 0. 63-2. 0 0. 17-0. 22 6::62753: | ThOWa scence See eee Low. 
80-100 80-100 80-95 0, 2-2. 0 0. 12-0. 17 6.1-6.5 | Moderate_._-.---- LOWeueeseeuee ss Low. 
85-100 60-80 45-65 Q. 2-2. 0 0. 12-0. 16 6. 1-7.38 | Moderate_._.----- OW 2 eceseese ce Low. 
25-60 20-30 0-15 >6.3 0. 03-0. 08 ¢ LOW se soeeccacss Low_..---------- Low. 
90-100 80-95 65-85 0. 2-0. 63 ‘0. 06-0. 10 Q) Moderate..--.---- Low_....-------- Low. 
100 95-100 85-100 0, 2-2. 0 0. 15-0, 22 5.6-6.0 | Moderate ___-____j------------------ Moderate. 
100 | 95-100 80-95 0. 2-0. 63 0.12-0.16 | 5.6-7.8 | High___-____----- Moderate to high..| Moderate to low. 
95-100 85-95 70-85 0. 2-0. 63 0. 08-0. 12 Q) Moderate.........| Moderate... --- Low. 
90-100 90-100 80-95 0. 63-2. 0 0. 16-0, 22 5, 6-6.0 | Moderate.__.-__--|..---------------- Moderate. 
85-100 | 80-95 75-85 0. 2-0. 63 0. 14-0. 18 5.5-7.0 | High_--..-.------ Mighio-scenocccmes Moderate to low. 
100 | 90-100 90-100 0, 2-2, 0 0. 17-0, 22 5.1-5.5 | Moderate__-_.__--|.----------------- Moderate. 
95-100 | 90+100 “85-95 <0. 2 0. 10-0. 15 4.5-5.0 | High --__-------- High___-__------- High. 
90-100 90-100 80-95 0. 63-2. 0 0. 10-0. 18 6. 6-7.3 | Moderate.__.____.|------------------ Low. 
85-95 80-90 80-90 Q. 2-0. 63 0. 10-0. 14 6. 6-7.8 | High__------------ Highinc sescsseece Low. 
85-100 | 75-95 70-95 0, 3-2. 5 0. 15-0, 22 6. 0-7. 5 | Moderate..._..___].----------------- Low. 
90-100 | 85-95 75-90 0. 63-2. 0 0. 17-0. 26 62627: 30 | OW scented as anes scot eceee ec sesce Low. 
95-100 | 90-95 80-90 0. 63-2. 0 0. 15-0.20 |; 6.6-7.3 | Moderate.__.----- TOW 4e0 oo ee Low. 
100 | 95-100 80-90 | 0. 63-2. 0 0. 17-0, 22 6. 6-7. 3 | Moderate.___.....|-_---------------- Low. 
85-95 80-90 60-85 0. 2-0. 63 0. 15-0. 20 6. 6-7. 3 | Moderate_._______ igh) eee tigoese Low. 
80-90 55-75 40-60 0, 63-2. 0 0. 09-0.12 | 6.6-7.3 OW.--~--------- High_____.------- Low. 
100 | 95-100 70-80 0. 638-2. 0 0. 17-0, 22 6. 1-6. 5 | Moderate_-____.--|------------------ Low. 
100 85-100 70-85 0. 2-0. 63 0. 12-0. 17 5. 6-6. 5 | Moderate..__._-_- Fligho one nseees Moderate to low. 
75-85 55-75 40-70 0, 2-0. 63 0. 10-0. 14 | ? 6. 6-7. 0 | Moderate_______-- HIgh seo Low. 
40-60 25-40 4-15 6. 38-12. 0 0. 01-0. 04 ¢ WOW 22ccueetees Highs osoesencce Low. 
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SOIL SURVEY 


TasLe 5.—Estimated engineering 


Classification 
Depth to | Depth to | Depth 
Soil series and map symbols seasonal bedrock from 
high water surface USDA texture Unified AASHO 
table 
Feet Feet Inches 
Sloan (So)___.___------ ee 0-1 >5 0-13 | Silty clay loam_____+_______-_- CL A-6 
13-49 | Silty clay loam or clay loam_.__| Cl, CH A-6, A-7 
49-61 | Clay loam to silty clay loam_.__| CL A-6 
Thackery (ThA, ThB)...-_-.----.- 1, 5-3 >5 0-14 | Silt loam__-____-_-_..---------- ML A-4 
14-45 | Gravelly clay loam or sandy CL, SC A-6 
clay loam. 
45-60 | Sand and gravel.__-.-_-------- SP, GP, SM, | A-1, A-2 
GM 
Westland (Wu)-....--------------- 0-1 >5 0-12 | Silty clay loam___.--.-..------ CL, ML-CL A-6 
12-42 ene clay loam or clay CL A-6, A~-7 
oam. 
42-54 | Sand and gravel.__------------ SM, SP, SW, | A-1, A-2 
GM, GW, 
GP 
Willette (Wv)...--..------------- 0-1 >4 10=24.1. Muck? 2-ceena-toeeciwoeaseune BE 2 eae 
24-42 | Silty clay loam or clay._______- CH A-7 
1 Calcareous. 
2 Caleareous in some places. 
Taste 6.—LHngineering 
[Borrow pit (Bp), Gravel pit (Gp), Made land (Ma), Quarry (Qu), and Rock 
Suitability as source of— ee 
Suscepti- 
Soil series and map Suitability bility to 
symbols for winter frost Road fill 
grading action Topsoil Sand and Highway location 
gravel 
Solum Substratum 
Alexandria (AdC, AdC2, Poor....----- Moderate___| Fair. ___- Not suitable____| Fair... Fair. oo... Slope. s-cceccce oS 
AdD, AdD2, AdE, 
AdE2, AeC3, AeE3, 
AmE2). 
(For interpretations 
of Morley soils in 
mapping unit 
AmF 2, refer to the 
Morley series.) 

Algiers (As)_-......--.-- Poor___.-.--- High_-.....| Good__._| Not suitable____} Poor *_.._| Poor ? High water table; 
subject to 
flooding; 
moderately slow 
permeability ; 
soft when wet. 

Bennington (BeA, BeB, Poor..____--- High______- Fair____- Not suitable. ___} Poor_._-. Fair_.---- Seasonal high 

Be BS). water table; 
clayey subsoil; 
slow perme- 

; ability. 

Bennington (shale Poor___..---- High.._._-__| Fair. -__- Not suitable. .__| Poor.____ Poor; shale Seasonal high 

substratum) (BgA, substratum. water table; 

BgB). clayey subsoil ; 
slow permea- 
ability; shale 
at depth of 3% 
to 5 feet. 


properties of soils—Con tinued 


DELAWARE COUNTY, OHIO 
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Subject to flooding; 
slow secpage; 
some thin sand 
lenses. 


Slow scepage___.--.- 


Shale at depth of 34 
to 5 feet. 


permeability; fair 
compaction. 


Fair stability; slow 
permeability; good 
compaction; wet 
borrow material. 


Fair stability; slow 
permeability; fair 
compaction. 


Fair stability; slow 
permeability; fair 
compaction. 


High water table; 
moderately slow 
permeability ; 
subject to 
flooding. 


Slow permeability; 
seasonal high 
water table. 


Slow permeability; 
seasonal high 
water table. 


holding capacity; 
moderately slow 
permeability. 


High water table; 
moderately slow 
permeability ; 
subject to 
flooding. 


Moderately slow 
infiltration; slow 
permeability; 
seasonal high 
water table. 

Moderately slow 
infiltration; slow 
permeability; 
seasonal high 
water table. 


slopes; moderate 
erodibility. 


Not needed_________ 


Nearly level to 
gentle slopes; 
moderate 
erodibility. 


Nearly level to 
gentle slopes; 
moderate 
erodibility. 


Percentage passing sieve— Corrosion potential 
Permeabil- Available Shrink-swell 
ity moisture | Reaction potential 
No. 4 No. 10 No. 200 capacity Steel Concrete 
(4.7 mm.) | (2.0 mm.)|(0.074 mm.) 
Inches per inch of 
Inches per hour soil pH 
100 95-100 75-80 0. 63-2. 0 0. 15-0. 22 5. 5-7. 3 | Moderate_.....___|..-------_-__-___e Moderate to low. 
100 95-100 65-85 0. 2-2. 0 0. 15-0. 20 6. 6-7. 3 | Moderate.____.___ Highe on soe ea Low. 
75-95 60-95 50-80 |< 0, 2-2.0 0. 10-0. 17 | 7. 3-7.8 | Moderate.._...__- TWighi eau eceiteu Low. 
100 ; 95-100 75-95 0. 63-2. 0 0, 17-0. 22 | 5. 6-7.3 | Moderate......_.]..----- 2-222 ee Moderate to low. 
95-100 60-85 45-65 0. 63-2. 0 0. 12-0. 18 6. 1-7.3 | Moderate.__.___._ High..--..- 2 oe Low. 
40-90 20-50 5-35 6. 8-12. 0 0. 04-0. 10 () LOWs.ecasceecedes Moderate to low. _} Low. 
100 100 75-95 | 0, 63-2.0 0. 15-0.22 | 6.6~7.3 | Moderate....-.-2)------- 2-2 ae. Low. 
95-100 75-95 65-85 0. 2-0, 63 0. 14-0. 17 6. 6-7. 8 | Moderate__...__-- High. 22 ecc2scea5 Low. 
35-90 20-50 5-25 >6.3 0. 04-0, 10 (4) LOW acne eoebeete Hiphocesssocossas Low. 
Uiesetiscec|seceeeuds ook o eos 2. 0-6. 3 0. 24-0. 28 GO Opes etree pe ooe kee teeta ley LOWS 
100 | 95-100 80-90 0. 2-0. 63 0. 08-0. 15 (!) High.._--.------. High...---------- Low. 
interpretations of the soils 
land (Rk) are so variable that interpretations for them were not made] 
Soil features affecting—Continued 
Farm ponds 
Agricultural | Irrigation Terraces and Waterways 
drainage diversions 
Reservoir area Embankment ! 
Slow seepage.._____- Fair stability; slow Not needed__.______ | Moderate water- Gentle to strong Susceptibility to 


erosion. 


Subject to flooding. 


Seasonal high 
water table. 


Seasonal high 
water table. 
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SOIL SURVEY 


TABLE 6.—Engineering 


Soil series and map 
symbols 


Blount (BIA, BIB) ._---- 


Bonpas (Bo) 


Cardington (CaB, CaB2, 
CaC, CaC2). 


Casco (CfE2)_, 
(For interpretations 
of the Fox soil in 
this mapping unit, 
refer to the Fox 
series.) 
Colyer (CIF)__---------- 


Condit (CnA)____-------- 


Fel (Ee)--:-__._-.------ 


Fox (FIA, FIB, FnA, 
FnB, FnB2, Fnc, 
FnC2, FnD2). 


Genesee (Gn)__--..----- 


Genesee (shallow var- 
iant) (Go). 


Loudonville (LoB, LoC2) _ 


Loudonville (shallow 
variant) (LsF). 


See footnote at end of table, 


Suitability as source of — pe ds 
Suscepti- 
Suitability bility to 
for winter frost Road fill 
grading action Topsoil Sand and Highway location 
gravel, 
Solum Substratum 

Poofsececese High_-_---- OG eee Not suitable. .__} Poor_--_- Paiteccedenss Seasonal high 
water table; 
clayey subsoil; 
moderately slow 
permeability. 

POOP een beee High_.--.-- Good__.-| Not suitable_.__! Poor ?_..-| Poor ?_._.___- Seasonal high 
water table; 
moderately 
slow to slow 
permeability ; 
soil material 
soft when wet. 

Poor______--- High_____-- Fair_---- Not suitable. .__| Fair-—__- Fair___-_---. Moderately slow 
permeability; 
seasonal high 
water table. 

Good____---- Low. .----- Pair. ___- Good. Well Fair__---| Good_______- Steep slopes___- -- 

graded. 

Good to fair._| Low..-----| Poor__--- Not suitable____| Poor.__-- Unsuitable; Shale at depth of 
shale; 1 or 1% feet; 
limited steep slopes. 
amount 
of soil 
material. 

POOTe22a-aze¢ High. 22.25! Poor__-_- Not suitable__..) Poor___.. Pairs ew gcsoe. Seasonal high 
water table; 
clayey subsoil; 
slow permea- 
bility. 

POOP 22232 Moderate__-| Good.._.] Not suitable.___| Fair. _- Fair..._-.--- Subject to 

| flooding; 
seasonal high 
water table. 

Fair to depth | Low__.----| Fair_.--- . Good below a Fair. .--- Good. -.----- Soil features 

of 24 to 40 | depth of 2 to favorable. 
inches and | 3 feet. Well 
good below. | graded and 
H stratified sand 
and = gravel. 
Fair... -__--- Moderate__.| Good.__.| Not suitable_.__] Fair.__.- Fair. ___...-- Subject to 
j flooding. 

FPair....------ Moderate._.| Good__ __| Not suitable____| Fair....._; Limestone.___] Subject to flood- 
ing; limestone 
at depth of 
about 14 feet. 

Fair_...------ Moderate_._| Fair_..._.| Not suitable.__.! Fair.._-- Sandstone Sandstone and 
and shale. shale at depth 

of 1% to 4 feet. 

Faire... 25. Moderate_.-} Poor_--.- Not suitable. .__| Poor_-_-- Sandstone Sandstone and 
and shale, shale at depth 

of 1 or 134 feet. 


interpretations of the soils—Continued 
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Soil features affecting—Continued 


Farm ponds 


Reservoir area 


Embankment ! 


Agricultural 
drainage 


Irrigation 


Terraces and 
diversions 


Waterways 


Slow seepage..--____ 


Very slow seepage; 
some thin sand 
lenses. 


Slow seepage__-___-. 


Excessive seepage in 
substratum. 


Pervious shale at 
depth of 1 to 1% 
feet. 


Slow seepage__.____. 


Subject to flooding; 
permeable sub- 
stratum. 


Excessive seepage in 
clean sand and 
gravel. 


Subject to flooding; 


permeable sub- 
stratum. 


Limestone at depth 
of about 1% feet. 


Pervious sandstone 
and shale at 
depth of 1 to 4 
feet. 


Pervious sandstone 
and shale at 
depth of 1 or 14% 
feet. 


Fair stability; slow 
permeability; fair 
compaction. 


Fair stability; slow 
permeability; poor 
compaction; wet 
borrow material. 


Fair stability; 
moderately slow 
permeability; 
good compaction. 

Adequate strength 
and stability; 
rapid to very 
rapid permea- 
bility. 


Limited amount of 
soil material 
available; fair to 
poor compaction. 


Fair stability; 
seasonal high 
water table. 


Fair stability; slow 
permeability ; 
fair to good 
compaction. 


Adequate strength 
and stability; 
modcrate 
permeability. 


Fair stability; slow 
permeability. 


Fair stability; slow 
permeability. 


Fair stability; slow 
permeability; fair 
compaction. 


Sandstone and shale 
at depth of 1 or 
1 feet. 


Moderately slow 
permeability; 
seasonal high 
water table. 

Seasonal high water 
table; moderately 
slow to slow 
permeability. 


Moderately slow 
permeability; 
seasonal high 
water table. 

Not needed____----- 


Not needed._.-..--- 


Slow permeability; 
seasonal high 
water table. 


Moderate permea- 
bility. 


Not needed__---_--. 


Not needed____-_-.- 


Not needed________- 


Not needed_________ 


Not needed.__.._._- 


Moderately slow 
infiltration and 
permeability ; 
seasonal high 
water table. 

Seasonal high water 
table; moderately 
slow to slow 
permeability. 


Moderately slow 
permeability; 
seasonal high 
water table. 

Rapid infiltration if 
runoff is con- 
trolled on steep 
slopes; low water- 
holding capacity. 


Very steep slopes; 
normally not 
irrigated. 


Moderately slow 
infiltration; slow 
permeability; 
seasonal high 
water table. 

Moderate infiltra- 
tion and permea- 
bility ; high 
water-holding 
eapacity; subject 
to flooding. 

Moderate infiltra- 
tion; medium 
water-holding 
capacity. 


Moderate infiltra- 
tion and permea- 
bility; high water- 
holding capacity; 
subject to 
flooding. 

Moderate infiltra- 
tion and permea~ 
bility; medium to 
high water-hold- 
ing capacity; sub- 
ject to flooding. 

Moderate infiltra- 
tion and permea- 
bility; medium to 
low water-holding 
capacity. 

Steep slopes__.___--- 


Nearly level to 
gentle slopes; 
moderate 
erodibility. 


Nearly level; 
seasonal high 
water table. 


Moderate erodibility 


Steep slopes; 
erodibility. 


Very steep slopes____ 


Nearly level; 
seasonal high 
water table. 


Nearly level; 
subject to 
flooding. 


Nearly level to 
moderately steep 
slopes; moderate 
permeability. 


Nearly level; 
subject to 
flooding. 


Nearly level; sub- 
ject to flooding. 


Sandstone and shale 
at depth of 1% to 
4 feet; gentle to 
moderately steep 
slopes; droughty. 

Steep slopes_.__._--- 


Seasonal high 
water table. 


Nearly level; 
seasonal high 
water table. 


Susceptible to 
moderate 
erosion. 


Steep slopes; 
erodibility. 


Very steep slopes; 
erodibility; 
droughty. 


Seasonal high 
water table. 


Nearly level; 
subject to 
flooding. 


Nearly level to 
moderately steep 
slopes; moderate 
permeability ; 
erodible on 
moderately steep 
slopes. 

Nearly level; 
subject to 
flooding. 


Nearly level; sub- 
ject to flooding. 


Sandstone and 
shale at depth 
of 1% to 4 fect; 
erodibility; 
droughty. 

Steep slopes; 
erodibility. 
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SOIL SURVEY 


Soil series and map Suitability 
symbols for winter 
grading 
Marsh (Mc)-_...----.----} Poor_..--.--- 
McGary (MgA)-_-.------ Poor_._.--_-- 
Millsdale (Mn)_.-------- Pooresses 
Milton (MoA, MoB, POOrz22.4..28 
MoB2, MoC2, MoD2). 

Morley (MrB, MrB2, PoOOrisendc eae 


MrC, MrC2, MrD, 
MrD2, MrE2, MsC3, 
MsD3). 

Ockley (OcA, OcB, 
OcB2, OcC, OcC2, 
OcD2), 

Ockley (till substratum) 
(OsB). 


Pewamo (Pw)....-.----. 


Randolph (RaA).---.---- 


Rarden (RdB2, RdC2, 
RdE, RdF). 


Ritchey (RhB, RhC2, 
RhE2). 


Ross (Rn)_--.---------- 


Shoals (Sh)..-------.--- 


Fair to depth 
of about 50 
inches and 
good 
below. 


Suitability as source of — 


Taste 6.—Engineering 


Soil features 
affecting— 


Suscepti- 
bility to 
frost 
action Topsoil Sand and 
gravel 
High._.__-- Poor_.--- Not suitable. --- 
Figh_____-_- Fair_...-- Not suitable_ -___ 
High.__.___| Good..._.] Not suitable_ __- 
Moderate...| Fair_....-] Not suitable for 
sand and 
gravel; good 
for limestone. 
High_____-_- Fair__.--- Not suitable. ___ 
Moderate..-| Good..._-| Good for sand, 
and below a 
depth of 50 
inches, good 
for gravel; 
well graded 
and stratified. 
Moderate_..| Good__.-) Not suitable___- 
High______- Good__-_-_| Not suitable____ 
High ..-.- Fair. --.- Not suitable. ___ 
THigh__.___- Poor____- Not suitable. ___ 
High. .---. Poor__-_-- Not suitable for 
sand and 
gravel; good 
for limestone. 
Moderate_..| Good...-j Not suitable. _.. 
High.......| Good_._.] Not suitable. _-- 


Road fill 
Solum Substratum 
Poor #...-| Poor *.___..- 
Poor *#__.| Poor 7..2..-- 
Poor 2____| Limestone. ___ 
Poor__-_- Limestone. ___ 
Fair_____- Fair___-.-..__- 
Fair......| Good._...._.. 
Fair... Fait. .ossac2 
Poor *._..| Poor *____.-- 
Poor__._.| Limestone_.__ 
Poor_____| Shale. _____.. 
Poor_-_--. Limestone; 
limited 
amount of 
soil 
material. 
Fair. -._- Fair to good_- 
Poor *__..| Poor = ...-2- 


Highway location 


High water table; 
subject to flood- 
ing; wet and soft 
soil material. 

Seasonal high 
water table; 
slow permeabil- 
ity; soil material 
soft when wet. 

Limestone at 
depth of 134 to 
31% feet; sea- 
sonal high 
water table. 


Limestone at 
depth of 1% 
314 feet. 


to 


Moderately slow 
permeability ; 
seasonal high 
water table. 

Soil features 
favorable. 


Soil features 
favorable. 


High water table; 
clayey subsoil; 
moderately slow 
permeability. 

Seasonal high 
water table; 
limestone at 
depth of 14 
to 314 feet. 


Clayey subsoil; 
shale at depth 
of 114 to 3% feet 


Limestone at 
depth of 1 or 
1% fect. 


Subject to flood- 
ing. 


High water table; 
subject to flood- 
ing; moderately 
slow to slow 
permeability. 


interpretations of the 


Farm 


soils—Continued 
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Soil features affecting—Continued 


ponds 


Reservoir area 


——_-— 


Embankment ! 


Agricultural 
drainage 


Irrigation 


27 


Terraces and 
diversions 


Subject to flooding. _- 


Very slow seepage- -- 


Limestone at depth 
of 134 to 8) feet. 


Limestone at depth 
of 1% to 8% feet. 


Slow seepage_...__-- 


Excessive seepage in 
substratum. 


Slow seepage...-.--- 


Very slow scepage-.. 


Limestone at depth 
of 14 to 3% feet. 


Shale at depth of 1% 
to 3% feet; very 
slow secpage. 


Limestone at depth 
of 1 or 1% feet. 


Permeable substratum ; 
subject to flooding. 


Subject to flooding; 
permeable in sub- 
stratum, 


Poor stability; poor 
compaction. 


Poor stability; slow 
permeability; 
poor compaction. 


Limited amount of 
material; poor 
stability and 
compaction. 


Limestone at depth 
of 1% to 3% feet; 
slow permeability; 
fair compaction. 


Fair stability; mod- 
erately slow per- 
meability; fair 
compaction. 

Good stability; slow 
permeability; 
good compaction. 


Good stability; slow 
permeability; good 
compaction. 

Fair stability; slow 
permeability; fair 
to poor 
compaction. 

Fair stability; slow 
permeability; fair 
compaction. 


Poor stability; very 
slow permeability; 
poor compaction. 


Limited amount of 
soil material; fair 
stability; slow 
permeability. 


Fair stability; slow 
permeability; fair 
to good com- 
paction. 

Fair stability; slow 
permeability; good 
compaction. 


Subject to flooding. __ 


Seasonal high water 
table; slow 
permeability. 


Seasonal high water 
table; moderately 
slow permeability. 


Not needed________- 


Moderately slow 
permeability; 
seasonal high 
water table. 

Not needed_..-____- 


Not needed_.__.___- 


Seasonal high water 
table; moderately 
slow permeability. 


Seasonal high water 
table; moderately 
slow permeability ; 
limestone at depth 
of 1% to 3% feet. 


Not needed_.-.____- 


Not needed________- 


Not needed________- 


Subject to flooding; 
moderately slow 
to slow permea- 
bility; high water 


table. 


Not needed_____--.- 


Slow infiltration and 
permeability; sea- 
sonal high water 
table. 


Moderate infiltra- 
tion and mod- 
erately slow per- 
meahbility; sea- 
sonal high water 
table. 

Moderately slow 

permeability; 

medium water- 
holding capacity. 


Moderately slow 
permeability; 
seasonal high 
water table. 
Moderate permea- 
bility; high water- 
holding capacity. 


Moderately perme- 
able; high water- 
holding capacity. 

Seasonal high water 
table; moderately 
slow permeability. 


Seasonal high water 
table; moderately 
slow permeability. 


Slow infiltration; 
moderately slow 
permeability ; low 
productivity. 

Moderately slow 
permeability; low 
water-holding 
eapacity ; lime- 
stone at depth of 
1 or 1% feet. 

Moderately perme- 
able; high water- 
holding capacity; 
subject to flooding. 

High water table; 
subject to flooding; 
moderately slow 
to slow perme- 
ability. 


Not needed________- 


Nearly level; sea- 
sonal high water 
table. 


Nearly level; sea- 
sonal high water 
table. 


Nearly level to mod- 
erately steep 
slopes; limestone 
at depth of 1% to 
3) feet. 

Gentle to steep 
slopes; erodibility. 


Nearly level to 
moderately steep 
slopes; erodibility. 


Soil features favor- 
able. 


Seasonal high water 
table; nearly level. 


Seasonal high water 
table; limestone 
at depth of 1% to 
3% feet. 


Nearly level to very 
steep slopes; 
erodibility. 


Limestone at depth 
of 1 or 1 feet; 
gentle to steep 
slopes. 


Nearly level; subject 
to flooding. 


High water table; 
subject to 
flooding. 


Waterways 


Not needed. 


Nearly level; sea- 
sonal high 
water table. 


| Nearly level; sea- 


sonal high water 
table. 


Erodibility; lime- 
stone at depth 
of 1% to 3% 
feet. 


Gentle to steep 
slopes; erodi- 
bility. 


Nearly level to 
moderately 
steep slopes; 
erodibility. 


Erodibility. 


Seasonal high 
water table; 
nearly level. 


Seasonal high 
water table; 
limestone at 
depth of 144 to 
3% feet; 
erodibility. 

Nearly level to 

very steep slopes; 
erodibility. 


Limestone at 
depth of 1 or 1% 
feet; erodibility. 


Subject to flood- 
ing. 


High water table; 
subject to 
flooding. 
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TaBLe 6.—LEngineering 
Suitability as source of— pies 
Suscepti- : 
Soil series and map Suitability bility to 
symbols for winter frost Road fill 
grading action Topsoil Sand and Highway location 
gravel 
Solum Substratum 
Sleeth (SIA, SIB)-------- Poor__.------ High....-.-| Good__--] Good for gravel | Fair____- Good_____--- Seasonal high 
below a depth water table; 
of 4 or 5 feet; moderately slow 
good for sand; permeability. 
poorly graded 
and stratified; 
calcareous. 

Sloan (So)__-_.---------- Poorssieseece High-__.--- Good__-_-| Not suitable.___| Poor ?_.._| Poor *_.._-_- High water table; 
subject to flood- 
ing; moderately 
slow to slow 
permeability ; 
soil material 
soft when wet. 

Thackery (ThA, ThB)----| Poor___--.--- High_..._-- Good_.--| Good for gravel | Fair. ___- Good____--.- Moderate per- 

below a depth meability. 
of 4 feet; 
good for 
sand; poorly 
graded and 
stratified. 
Westland (Wu)---------- Poor___------ High-_----- Good... -| Good for gravel | Fair_____ Good_______- Seasonal high 
below a depth water table; 
of 3 to 5 feet; moderately 
good for slow perme- 
sand; poorly ability. 
graded and 
stratified. 
Willette (Wv)_---------- Poor_..-.---- High.-..---} Poor_.-_- Not suitable. ___} Not suit- | Poor #-_..__- High water table; 
able saturated muck 
(muck). over clayey 
material; soil 
materiel soft 
when wet. 


1 Features listed also apply to dikes and levees. Permeability is rated for soil material compacted in an embankment. 


The tests for liquid limit and plastic limit measure the 
effect of water on the consistence of the soil material. As 
the moisture content of a soil increases from a very dry 
state, the material changes from a semisolid to a plastic 
state. As the moisture is further increased, the material 
changes from the plastic state to a liquid state. The plastic 
limit is the moisture content at which the soil material 
passes from a semisolid to a plastic state. The liquid limit 
is the moisture content at which the material passes from a 
plastic to a liquid state. The plasticity index is the numeri- 
cal difference between the liquid limit and the plastic limit. 
It indicates the range of moisture content within which a 
soil material is in a plastic condition. Some silty and sandy 
soils are nonplastic; that is, they will not become plastic 
at any moisture content. ; 

Table 4 also gives moisture-density data for the tested 
soils. If a soil material is compacted at successively high 
moisture content, assuming that the compactive effort re- 
mains constant, the density of a compacted material in- 
creases until the optimum moisture content is reached. 
After that, the density decreases with increase in moisture 
content. The highest dry density obtained in the compac- 
tion test is termed “maximum dry density.” Moisture- 


density data are important in earthwork, for as a rule, soil 
material is most stable if it is compacted to about the maxi- 
mum dry density when it is at approximately the optimum 
moisture content. 


Engineering properties of soils 


Table 5 shows some estimated soil properties that are 
important in engineering, and it gives estimated AASHO 
and Unified classifications for the soils. The textural terms 
used to describe the soil material in the main horizons are 
those used by the U.S. Department of Agriculture. The 
data in table 5 are based on the results of soil tests shown 
in table 4, on information in other parts of this survey, and 
on experience with the same kinds of soil in other counties. 

In table 5, depth to a seasonal high water table refers to 
the shallowest depth to which the water table rises in 
winter and early in spring. This water table may be a 
perched one or an ordinary ground-water table. If precipi- 
tation is less than normal during the wet season, the water 
table and the saturated soil are farther from the surface. 
Soil conditions immediately after heavy precipitation are 
not considered. In all soils, particularly those on slopes 
and on uplands, the depth to the water table is generally 
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Soil features affecting—Continued 


Farm ponds 


Reservoir area 


Excessive seepage in 
substratum; 
seasonal high 
water table. 


Subject to flooding; 
slow scepage; 
pervious layers of 
sand in some 
places. 


Excessive seepage in 
substratum. 


Excessive seepage in 
substratum; sea- 
sonal high water 
table. 


Subject to flooding; 
very slow seepage 
in substratum; 
high water table. 


Embankment ! 


Agricultural 
drainage * 


Good stability ; 
permeable; good 
compaction. 


Fair stability; per- 
meable; good 
compaction; wet 
borrow material. 


Good stability ; 
permeable; good 
compaction. 


Good stability; per- 
meable; fair 
compaction. 


Not suitable (muck) ; 
poor stability and 
compaction in 
substratum. 


Seasonal high water 
table; moderately 
slow permeability. 


High water table; 
moderately slow 
to slow perme- 
ability; subject 
to flooding. 


Seasonal high water 
table. 


Seasonal high water 
table; moderately 
slow permeability. 


High water table__-_- 


Irrigation 


Terraces and 
diversions 


Seasonal high water 
table; moderately 
slow permeability. 


High water table; 
moderately slow 
to slow perme- 
ability; subject 
flooding. 


Seasonal high water 
table; high water- 
holding capacity. 


Seasonal high water 
table; moderately 
slow permeability. 


High water table_.__j 


Nearly level; 
seasonal high 
water table. 


Nearly level; high 
water table; sub- 
ject to flooding. 


Soil features favor- 
able. 


Seasonal high water 
table. 


High water table_--- 


Waterways 


Nearly level; 
seasonal high 
water table. 


High water table; 
subject to 
flooding. 


Soil features 
favorable. 


Seasonal high 
water table. 


High water table. 


2 Fair when soil material is removed and dried to optimum moisture content. 


greater late in spring, in summer, and in fall than the 
depth shown in table 5. 

Most of the soils in the county are deeper than 5 feet to 
bedrock, but the Colyer, Loudonville, and other soils are 
less than 5 feet to bedrock. 

Permeability reflects the ability of the soil to transmit 
water and air. In table 5, permeability, estimated in inches 
of water percolation per hour, is based on the texture, 
structure, and porosity of the soil and on selected perme- 
ability tests. These tests assume that the soil is saturated 
but that there is no hindrance to free drainage. 

The available moisture capacity, estimated in inches per 
inch of soil depth, is the approximate amount of capillary 
water in a soil that is wet to field capacity. When the 
soil is air dry, this amount of water wets the soil material 
to a depth of 1 inch without deeper percolation. For me- 
dium-textured and fine-textured soils, the estimated values 
listed are based on the difference in percentage of moisture 
retained at 44 and 15 atmospheres of tension. For sandy 
soils, the estimated values are based on the difference be- 
tween 1/10 and 15 atmospheres of tension. For compact 
glacial till, the estimated values listed in table 5 are lower 
than normal for a given texture; the increased bulk den- 


sity reduces the penetration of roots and, therefore, not all 
of the stored moisture is available to plants. 

In table 5, reaction is given in pH values, which indi- 
cate the degree of acidity or alkalinity of the soil material. 
Higher values indicate alkaline material and lower values 
acid material, as shown in the Glossary. 

Shrink-swell potential is an indication of the change in 
volume of the soil material expected when its moisture con- 
tent changes. Soils that have a high shrink-swell potential 
are normally undesirable for some engineering uses be- 
cause their bearing capacity is generally lessened when 
their volume is increased by swelling when wet. Shrink- 
swell potential is estimated primarily on the basis of the 
amount and kind of clay the soil contains. 

Corrosion potential is important because it indicates the 
effect that solvents in a soil have on the corrosion of utility 
pipelines. In table 5 estimates are for steel and concrete 
pipes. 


Engineering interpretations of soils 


Tn table 6, the soils of the county are rated according to 
their suitability for winter grading, susceptibility to frost 
action, and suitability as a source of topsoil, sand and 
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gravel, and road fill. In addition, table 6 lists soil features 
that affect suitability of the soils for highway location and 
for engineering structures and practices. Following are 
explanations of the data in the columns of table 6. 

Suitability for winter grading—Because of wetness, 
plasticity, and susceptibility to frost action, most of the 
soils in the county are poorly suited to winter grading. 

Susceptibility to frost action—Silty and clayey soils 
that are wet most of the winter are the most susceptible to 
damaging frost action. 

Suitability as a source of topsoil, sand and gravel, and 
road fill—The thickness, texture, and natural fertility of 
the surface layer determine suitability of a soil for use as 
a topdressing. The amount, quality, and accessibility of 
granular (coarse-grained) materials are the most. impor- 
tant features that affect suitability of a soil for use of sand 
and gravel as construction material. Well-graded coarse 
materials or a mixture of clay and coarse-grained materials 
is suitable as a source of road fill. Flighly plastic clayey 
soils, poorly graded silty soils, and organic soils are diffi- 
cult to compact and are unsuitable for road fill or are 
poorly suited. 

Tn the columns under the heading “Soil features affect- 
ing—,” are listed properties of soils that affect the location 

‘of highways, construction and maintenance of farm ponds, 
and other engineering: work. 

Highwiy location —Soil features that affect the location 
of highways include depth to rock, a high water table, 
steep slopes, slippage of soil material, and susceptibility 
to flooding. 

Farm ponds.—The sealing potential of the soil material 
is the main factor affecting the reservoir area of farm 
ponds, though depth to bedrock and susceptibility to flood- 
ing are also important. Stability, ease or difficulty of com- 
paction, and permeability of soil material affect construc- 
tion and maintenance of the embankments of farm ponds. 

Agricultural drainage—The soils are described relative 
to their natural drainage, their in-place permeability, and 
the presence of a high water table. 

Irrigation—The rate of water intake, permeability, 
natural drainage, and available water capacity are proper- 
ties of soils that affect irrigation. Slopes and susceptibility 
to flooding are also important. 

Terraces and diversions.—Slope and susceptibility to 
erosion are the main features that affect terraces and 
diversions, though depth to bedrock and height of the 
water table are also important. 

Waterways.—Soil features that affect waterways are 
about the same as those affecting terraces and diversions, 
though the degree of the effect may differ. 


Soils and Land Use Planning 


Delaware County is only a few miles north of the ex- 
panding metropolitan area of Columbus, Ohio, and expan- 
sion has already affected land use in the southern part. 
Competition for land is increasing. Most of the county 
is still used as cropland, but there is a mixing of farm and 
nonfarm uses. The farming areas are being reduced as 
residential, industrial, transportation, and recreational fa- 
cilities are developed. 

The expansion of nonfarm uses of land can remove many 
acres from farm use in a short period. Freeways and super- 


highways can displace as much as 50 acres per mile. Shop- 
ping centers may be large enough to displace 50 to 100 
acres. These uses permanently remove land from agri- 
cultural use. 

This section of the soil survey provides information on 
the properties of the soils and their effect on selected non- 
farm use of land. It will help community planners and 
industrial users of land, who generally look for areas that 
are least costly to develop and maintain. Development and 
maintenance costs are related to soil limitations. These 
planners will find other useful information on the soil 
maps and in other parts of this survey. Table 7 gives the 
estimated degree and kinds of limitation of soils for some 
selected land uses. By using this information, alternative 
uses can be developed as a basis for long-range planning 
and zoning. Because extensive manipulation of the soil 
alters some of its natural properties, the ratings for some 
uses will no longer apply to areas that have undergone ex- 
tensive cutting and filling. 

The estimated degree of limitations of the soils for a 
specified land use are slight, moderate, and severe. A rating 
of slight indicates that the soil has no important limitation 
to the specified use. Afoderate shows that the soil has some 
limitations to the specified use. These limitations need to 
be recognized, but they can be overcome or corrected. A rat- 
ing of severe indicates that the soil has serious limitations 
that are difficult to overcome. A severe rating, however, 
does not mean that the soil cannot be used for the specific 
use. 

Following are explanations of the uses rated in table 7. 

Cultivated crops—The soils have been rated according 
to their limitations to use for cultivated crops. The degree 
of limitation is based ‘on the land capability classes, which 
are explained in the section “Capability Groups of Soils.” 
Erosion, wetness, droughtiness, stoniness, ancl other haz- 
ards to cropping were considered in making these ratings. 
Cultivated crops are rated in this table to aid planners for 
land use when they consider whether or not farming is a 
sound use. 

Homesite locations —tIn this county the major features 
that limit the use of soils as homesite locations are depth 
to bedrock, slope, natural drainage, hazard of flooding, 
and stoniness or rockiness of the soil surface. Not consid- 
ered is a method for disposing of sewage, The ratings in 
table 7 are for houses of three stories or less that have a 
basement, but the ratings also apply to sites for small in- 
dustrial, commercial, and institutional buildings. 

Flooding is a severe hazard when it occurs. Homes con- 
structed on naturally wet soils probably will have wet 
basements unless adequate drainage is provided. Some of 
the wet soils in the county are the Pewamo, Blount, Ben- 
nington, and Randolph. In many areas tile drains and 
open ditches have been installed for agricultural use, but 
excavations for homes or other structures can disrupt these 
systems. 

The Bonpas and other soils that have a high content of 
silt are not so suitable for supporting foundations of build- 
mgs as are the Fox and other coarser textured soils. Soils 
that have a ‘high shrink-swell potential are likely to heave 
and cause foundations to crack. In addition, shrinking and 
swelling disrupts the alinement of sidewalks, patios, floors, 
and rock walls. These effects can be lessened by placing. 
layers of sandy or gravelly material below the structure. 


DELAWARE COUNTY, OHIO 31 


Excavating for basements and installing underground 
utility lines are difficult. and expensive on soils that are 
shallow to bedrock. On slopes of more than 12 percent, 
erosion is a hazard and excavating and grading are 
difficult. 

Disposal of sewage effiuent.—The suitability of soils for 
disposing efiluent from septic tanks depends on permea- 
bility, depth to rock, slope, natural drainage, and hazard of 
flooding. The use of a soil m the disposal of effluent is 
severely limited by flooding, by very poor drainage, or by 
moderately slow to very slow permeability. See table 5 for 
estimates of permeability. 

If filter fields for septic tanks are located on slopes of 
more than 12 percent, erosion and seepage downslope may 
be a problem, or the soil may be unstable when saturated. 
A severe limitation is caused by a restrictive layer, such ag 
solid bedrock, a dense, compact layer, or a layer of clay 
that interferes with adequate filtration and the removal 
of effluent. 

Some soils in the county have a gravelly and sandy 
substratum or are underlain by creviced bedrock through 
which, eflluent that is inadequately filtered can contaminate 
the ground water or nearby springs, lakes, or streams. 
Before a septic tank system is installed, an investigation 
should be made at the proposed site to determine the condi- 
tion of the soil. 

Sewage tagoons.—Sewage Jagoons are shallow ponds 
built to dispose of sewage through oxidation, They may be 
needed in an area if septic tanks or a central sewage system 
is not feasible or practical. Among the features that con- 
trol the degree of limitation are drainage, the hazard of 
flooding, degree of slope, depth to rock, and permeability. 

Lawns, landscaping, and golf fairways—In most areas 
developed for homes and golf courses, the natural surface 
soil, or topsoil, can be.used for lawns, flowers, shrubs, and 
trees and should be saved. It can be removed from the site, 
stored until construction and grading ave completed, and 
then returned. The natural surface soil from areas graded 
for streets also can be used for lawns and fairways. Among 
the soil properties that determine whether a good Jaan 
or golf fairway can be established are natural drainage, 
degree of slope, depth to bedrock, texture of the surface 
soil, stoniness and rockiness, and hazard of flooding. 

Streets and. parking lots——The ratings in table 7 are for 
soils used for streets and parking lots in subdivisions 
where traffic is not heavy. Considered in estimating the 
ratings were drainage, slope, depth to rock, hazard of flood- 
ing, and stoniness or rockiness, For streets and parking 
lots in subdivisions, limitations are severe on slopes of more 
than 6 percent. The percentage of slope selected for the 
sides of cuts and fills depends on erodibility and on the 
capacity of the soil for supporting close-growing 
vegetation. 

Campsites-——Campsites for tents should be located in 
areas where the landscape is attractive, the trafficability is 
good, and the productivity for grasses and trees is medium 
or high. Soils in which the natural drainage is good or 
moderately good have less serious limitations than wetter 
soils. Limitations are moderate on somewhat poorly 
drained soils and are severe on poorly drained and very 
poorly drained soils. In addition, limitations are severe on 
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muck soils, on soils along streams where flooding is a 
hazard, and on soils in basinlike areas that are ponded 
after a heavy rain. As a rule, slopes of more than 12 per- 
cent have severe limitations for use as tent campsites. 

Soils that are firm when moist and are nonsticky when 
wet are desirable. Among the soils most suitable for camp- 
sites are those having a surface layer of loam, silt loam, 
sandy loam, fine sandy loam, or very fine sandy loam. Lim- 
itations are moderate or severe on stony or rocky soils and 
ue severe on loose sand and on very gravelly or very 
channery soils, 

Athletic fields and other intensive play areas—These 
areas are fairly small tracts used for baseball diamonds, 
football fields, and tennis, volleyball, and badminton 
courts. Because the areas must be nearly level, considerable 
shaping may be needed. For this reason, the limitation is 
moderate or severe on. slopes of more than 2 percent. Also 
important is the texture of the surface Jayer, The limita- 
tion is slight for soils that have a surface layer of silt 
loam, fine sandy loam, very fine sandy loam, loam, or sandy 
loam. It is moderate for clay loams, sandy clay loams, 
silty clay loams, or loamy sands, and severe for loose sand 
and for gravelly, very stony, flaggy, or rocky soils. Flood 
plains can be used as intensive play areas. 

Picnic and extensive play areas ——Considered in rating 
the soils for picnicking, hiking, nature study, and similar 
uses were degree of slope, texture of the surface soil, 
natural drainage, stoniness, and hazard of flooding. Paths 
in picnic and play areas should be constructed and main- 
tained in a way that controls gullying. Flood plains can 
be developed and used as extensive play areas. 

Cemeteries and sanitary land fills—For use as ceme- 
teries, soils have slight or moderate limitations if they are 
deep, ave well drained or moderately well drained, and 
are on slopes of less than 12 percent. Steeper soils have se- 
vere limitations, and so do soils that are somewhat poorly 
drained to very poorly drained and are affected by a 
seasonal high water table. If the water table is perma- 
nently lowered, limitations are-only slight or moderate on 
some soils. The use of soils for cemeteries is severely lim- 
ited by hard bedrock near the surface, but it is only slightly 
or moderately restricted if the underlying materials are 
soft or rippable. At all periods of the year, ease of exca- 
vation is most favorable in the sandier soils. Shoring the 
sides of excavations is necessary if caving is a problem. 
Preserving the original surface soil is important, and lim- 
ing and fertilizing are needed for maintaining sod. 

In considermg the use of soils for sanitary Jand fills, the 
depth to underlying rock is especially important. The most, 
favorable soils for the trench type of sanitary land fills 
are those underlain by unconsolidated material that is 
friable. Among features that limit use are shallowness to 
bedrock, wetness, slow permeability, steep slopes, and 
flooding. 


Descriptions of the Soils 


This section describes the soil series and mapping units 
in Delaware County. The approximate acreage and propor- 
tionate extent of each mapping unit are given in table 8. 


32 


Soil series and 
map symbols 


Alexandria: 
AdC, AdC2_____- 


AdD, AdD2_____- 


AdE, AdE2, 
AeE3, AmF2. 


BeA, BgA___---- 


Cardington: 
CaB, CaB2_______ 


CaC, CaC2___.-- 


Casco-Fox: 


CnAncssceeceece 


Cultivated crops 
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Tasie 7.—Lstimated degree and kinds 


[Borrow pit (Bp), Gravel pit (Gp), Made land (Ma), and Quarry (Qu) generally 


Homesite locations 
for homes of 3 stories 


or less! 

Moderate: Slope; Moderate: Slope_-_- 
erosion hazard. 

Severe: Slope; Severe: Slope_----- 
erosion hazard. 

Severe: Slope; Severe: Slope_____- 
erosion haaurd. 

Severe: Slope; Moderate: Slope._. 
erosion hazard. 

Slight.csscecesssed 4 Severe: Subject to 


Slight_-...-.------- 


Dlighti.cc2cecenn S24 


Slight.._..-__.-.--- 


Slight.__--.-.------- 


Moderate: Slope; 
erosion hazard. 


Severe: Slope; 
erosion hazard. 


Severe: Shallow; 
erosion hazard. 


Moderate: 
drained. 


Poorly 


Slight_..2.2225<..4< 


See footnotes at end of table 


flooding; poorly 
drained; soft 
when wet. 


Moderate: Some- 
what poorly 
drained. 

-Moderate: Some- 
what poorly 
drained. 

Moderate: .Some- 
what poorly 
drained. 

Moderate: Some- 
what poorly 
drained. 


Severe: Very poorly 
drained; soft when 
wet. 


Slight_.....--_____- 
Moderate: Slope_.- 
Severe: Slope___-.-- 
Severe: Slope.___-- 
Severe: Poorly 
drained. 

Severe: Subject to 
flooding. 


Disposal of sewage 
effluent 


Severe: Moderate- 
ly slow perme- 
ability. 

Severe: Slope; 
moderately slow 
permeability. 

Severe: Slope_-_--- 


Severe: Moderate- 
ly slow perme- 
ability. 


Severe: Subject to 
flooding; poorly 
drained. 


Severe: Slow 
permeability. 


Severe: Moderate- 
ly slow perme- 
ability. 


Severe: Slow 
permeability. 


Severe: Slow per- 
meability. 


Severe: Mod- 
erately slow per- 
meability. 


Severe: Mod- 
erately slow 
permeability. 

Severe: Mod- 
erately slow 
permeability. 


Severe: 


Severe: Slope_____- 


Severe: Slow per- 
meability; poorly 
drained. 


Severe: Subject to 
flooding. 


Sewage lagoons 


Severe: Slope__.--- 
Severe: Slope_____- 
Severe: Slope_-.._- 
Severe: Slope_.---- 
Severe: Subject to 


flooding; poorly 
drained. 


Slight__.----------- 
Moderate: Slope. _- 
Slight-..----------- 
Moderate: Slope-_-- 
Slightie.c es soeee. 
Moderate: Slope__- 
Severe: Slope___--- 
Severe: Slope__---- 
Severe: Slope__...- 
Slight__.-_-----_--- 
Severe: Subject to 
flooding. 


| Lawns, landscaping, 


and golf fairways 


Moderate: Slope--_- 


- Severe: Slope___-_- 


Severe: Slope.__--- 


Severe: Erosion 
hazard. 


Severe: Subject to 
flooding; poorly 
drained. 


Moderate: Some- 
what poorly 
drained. 


Moderate: Some- 
what poorly 
drained. 


Moderate: Some- 
what poorly 
drained. 


Moderate: Some- 


what poorly 
drained. 


Severe: Very poorly 


drained. 
Slight.-...2..2-.-.- 
Moderate: Slope. --' 
Severe: Slope__._-- 
Severe: Slope____-- a 
Severe: Poorly 
drained. | 
Severe: Subject to | 


flooding. 


of limitations for land use planning 
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are not suitable for the uses shown in this table and are not rated] 


Streets and parking 
lots 


Severe: 
Severe: 


Severe: 


Severe: 


Severe: Subject to 
flooding; poorly 
drained. 


Moderate: Some- 
what poorly 
drained. 


Moderate: Slope; 
somewhat poorly 
drained. 


Moderate: Some- 
what poorly 
drained. 


Moderate: Slope; 
somewhat poorly 
drained. 


Severe: Very 
poorly drained; 
soft when wet. 


Moderate: Slope--- 

Severe: Slope.__--- 

Severe: Slope__-_-- 

Severe: Slope__._.- 

Severe: Poorly 
drained. 


Severe: Subject to 
flooding. 


what poorly 
drained; slow 
permeability. 
Moderate: Some- 
what poorly 
drained. 


Severe: Slow 
permeability. 


Severe: Slow 
permeability. 


Severe: Very 
poorly drained; 
subject to 
ponding. 


Moderate: Mod- 
erately slow per- 
meability. 

Moderate: - Slope; 
moderately slow 


permeability. 
Severe: Slope__---- 
Severe: Slope.___-- 
Severe: Slow per- 
meability; poorly 
drained. 
Severe: Subject to 


flooding. 


Campsites 
Tents Trailers 

Moderate: Slope..-| Severe: Slope_._.-- 
Severe: Slope_____- Severe: Slope_.-..- 
Severe: Slope_.____ Severe: Slope__-__- 
Moderate: Slope_--.| Severe: Slope____-- 
Severe: Subject to | Severe: Subject to 
flooding; poorly flooding; poorly 
drained. drained. 
Moderate: Some- Moderate: Some- 


what poorly 
drained; slow 
permeability. 
Moderate: Slope; 
somewhat poorly 
drained. 


Severe: -Slow 
permeahility. 


Severe: Slow 
permeability. 


Severe: Very 
poorly drained; 
subject to 
ponding. 


Moderate:. Slope; 
moderately slow 


permeability. 
Severe: Slope___--- 
Severe: Slope._...- 
Severe: Slope____-_- 
Severe: Slow per- 


meability; poorly 
drained. 


Severe: Subject to 


flooding. 


Athletic fields and 
other intensive 
play areas 


Picnic and 
extensive play areas 
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Cemeteries and 
sanitary land fills 


Severe: Slope__._-- 
Severe: Slope._.._- 
Severe: Slope__._-- 
Severe: Slope_.-..- 
Severe: Subject to 


flooding; poorly 
drained. 


Moderate: Some- 
what poorly 
drained. 


Moderate: Slope; 
somewhat poorly 
drained. 


Severe: Slow 
permeability. 


Severe: Slow 
permeability. 
Severe: Very 


poorly drained; 
moderately slow 
permeability. 


Moderate: Slope; 
moderately slow 
permeability. 

Severe: - Slope__-_--- 


Severe: Slope__.--- 


Severe: Slope_._-_- 


Severe: Slow per- 
meability; poorly 
drained. 


| 
| 


Moderate: Slope--- 


Severe: Slope__.._- 


Severe: Slope__.--- 


Moderate: Slope--- 


Severe: Subject to 
flooding; poorly 
drained. 


Severe: Somewhat 
poorly drained; 
slow permeabil- 


ity. 
Moderate: Some- 
what poorly 


drained. 
Moderate: Some- 
what poorly 
drained. 
Moderate: Some- 
what poorly 
drained. 
Severe: Very 


poorly drained; 
subject to 


ponding. 

lights Leah k ees 
Moderate: Slope_._ 
Severe: Slope._.--- 
Severe: Slope____-- 
Severe: Slow per- 


meability; poorly 
drained. 


Slight________------ ‘ 


Moderate: Slope; 
moderately slow 
permeability. 

Severe: Slope. 


Severe: Slope. 
Moderate: Slope; 
moderately slow 
permeability. 


Severe: Subject 
to flooding; . 
poorly drained. 


Severe: Some- 
what poorly 
drained; slow 
permeability. 

Severe: Some- 
what poorly 
drained. 


Severe: Some- 
what poorly 
drained; slow 
permeability. 

Severe: Some- 
what poorly 
drained; slow 
permeability. 


Severe: Very 
poorly drained. 


Moderate: Mod- 
erately slow 
permeability. 

Moderate: Slope; 
moderately slow 
permeability. 


Severe: Slope. 


Severe: Slope. 


Severe: Slow per- 
meability; poorly 
drained. 


Severe: Subject 
to flooding. 
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Soil series and 
map symbols 


Fox: 
FIA, FnA__------ 


FIB, FnB, FnB2_- 


Gn 


Me@Accsce enous 


Cultivated crops 


Moderate: Slope; 
erosion hazard. 

Severe: Slope; 
erosion hazard. 

Slight__.-------.--- 


Slight._...-.------- 


Slight...----------- 


Moderate: Slope; 
erosion hazard. 


Severe: Slope; 
erosion hazard. 


Moderate: Very 
poorly drained. 


Slightiw coco 

Slightsc-sss-s-ccee 

Moderate: Slope; 
erosion hazard. 


Severe: Slope; 
erosion hizard. 


Slight__.--2---.---- 
Moderate: Slope; 
erosion hazard. 


Moderate: Slope; 
erosion hazard. 


Severe: Past 
erosion. 


Sec footnotes at end of table 
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Disposal of sewage 


or less! effluent 
Slight__....-.----.- Slight 2.222222 
Slightz.-2se225-404 Slight @__--_-_-___- ee 
Moderate: Slope_.-| Moderate: Slope *__ 
Severe: Slope____-- Severe: Slope._---- 
Severe: Subject to | Severe: Subject to 
flooding. flooding. 
Severe: Subject to | Severe: Subject to 
flooding. flooding. 
Severe: Limited Severe: Limited 
depth to rock. depth to. rock. 
Severe: Limited Severe: Limited 


depth to rock. 


Severe: Slope; 
limited depth to 
rock. 


Severe: Very 
poorly drained; 
soft when wet. 


Moderate: Some- 
what poorly 
drained; soft 
when wet. 


Severe: Very 
poorly drained. 


Severe: Limited 
depth to rock. 
Severe: Limited 


depth to rock. 


Severe: Limited 
depth to rock. 


Severe: Slope____-_- 
Slight..-42c.¢S5se02 
Slighteccsssseescee2 
Moderate: Slope. _ 
Moderate: Slope... 


depth to rock. 


Severe: Slope; 
limited depth to 
rock. 


Severe: Very 
poorly drained. 


Severe: Slow 
permeability. 
Severe: Very 


poorly drained; 
limited depth to 
rock; moderately 
slow permeability. 


Severe: Limited 
depth to rock. 
Severe: Limited 


depth to rock. 


Severe: Limited 
depth to rock. 


Severe: Slope; 
limited depth to 
rock. 


Severe: Moder- 
ately slow 
permeability. 

Severe: Moder- 
ately slow 
permeability. 

Severe: Moder- 
ately slow 
permeability. 

Severe: Moder- 
ately slow 
permeability. 


Sewage lagoons 


Severe: Permeable 

material. 
1 Severe: Permeable 

material. 

Severe: Slope; per- 

~meable material. 

Severe: Slope_____- 

Severe: Subject to 
flooding. 

Severe: Subject to 
flooding. 

Severe: Limited 
depth to rock. 

Severe: Slope; 


limited depth to 
rock. 

Severe: Slope; 
limited depth to 
rock. 


Severe: Very 
poorly drained. 


Slight_..-------__-_- 


Severe: Limited 
depth to rock. 


Severe: Limited 
depth to rock. 
Severe: Limited 


depth to rock. 


Severe: Slope; 
limited depth to 
rock. 


Severe: Slope... .- 


Moderate: Slope--- 


Moderate: Slope. _- 
Severe: Slope_____- 


Severe: Slope_____- 


Lawns, landscaping, 
and golf fairways 


Slight: 
Slight: 


Droughty-___ 
Droughty__- 


Moderate: Slope___ 


Severe: Slope___._- 


Severe: Subject to 
flooding. 
Severe: Subject to 
flooding. 


Moderate: Limited 
depth to rock. 

Moderate: Slope; 
limited depth to 
rock. 

Severe: Slope; 
limited depth to 
rock. 


Severe: Very 
poorly drained. 


Moderate: Some- 
what poorly 
drained. 


Severe: Very 
poorly drained. 


Moderate: Limited | 
depth to rock. 
Moderate: Limited 


depth to rock. 


Moderate: Slope; 
limited depth to 


rock. 
Severe: Slope... - 
Slight__-__-------.- 
Slight....-.-_--_-__- 
Moderate: Slope... 


Severe: Irosion 
hazard. 
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Slight..._---..----- Slight_.__-.-------- Slight.22...--ceees Slight_..-.---.----- Slight__-_-----.---- Slight.? 

Moderate: Slope__-| Slight-..._..------- Moderate: Slope__.| Moderate: Slope_.-.| Slight--..-----.---- Slight.? 

Severe: Slope___--- Moderate: Slope__-| Severe: Slope__..-- Severe: Slope___--- Moderate: Slope-.-| Moderate: Slope? 

Severe: Slope_._--- Severe: Slope.__-_- Severe: Slope__---- Severe: Slope pees” Severe: Slope.._--- Severe: Slope. 

Severe: Subject to | Severe: Subject to | Severe: Subject to | Slight.-...-..-.---- Slight.._...-------- Severe: Subject 
flooding. flooding. flooding. to flooding. 

Severe: Subject to | Severe: Shallow Severe: Shallow Severe: Shallow to | Severe: Shallow to | Severe: Subject 
flooding. to bedrock; sub- to bedrock; sub- bedrock. bedrock. to flooding. 

ject to flooding. ject to flooding. 

Severe: Limited ‘Slight......-------- Moderate: Slope.--| Severe: Limited Moderate: Limited | Severe: Limited 
depth to rock. depth to rock. depth to rock. depth to rock. 

Severe: Slope; Moderate: Slope_.-| Severe: Slope__---- Severe: Slope; Moderate: Limited | Severe: Limited 
limited depth to ? limited depth to depth to rock. depth to rock. 
rock. rock. 

Severe: Slope; Severe: Slope; Severe: Limited Severe: Slope; Severe: Slope; Severe: Slope; 
limited depth to limited depth to ‘depth to rock. limited depth to limited depth to limited depth to 
rock. rock. rock. rock, rock. 

Severe: Very Severe: Very Severe: Very Severe: Very Severe: Very Severe: Very 


poorly drained. 


Moderate: Some- 
what poorly 
drained. 


Severe: Very 
poorly drained. 


Moderate: Limited 
depth to rock. 

Moderate: Limited 
depth to rock. 


Severe: Slope_----- 


Severe: Slope.----- 


Moderate: Slope__-_ 


Moderate: Slope. -- 
Severe: Slope_..___ 


Severe: Slope_..__- 


poorly drained. 


Severe: Somewhat 
poorly drained; 
slow permeability. 


Severe: Very 
poorly drained. 


Slightsc222csessccc= 


Moderate: Limited 
depth to rock. 


Moderate: Slope--- 


Severe: Slope._---- 


Moderate: Moder- 
ately slow 
permeability. 

Moderate: Mod- 
erately slow 
permeability. 

Moderate: Slope_-_- 


Moderate: Slope_-- 


poorly drained. 


Severe: Somewhat 
poorly drained; 
slow permeability. 


Severe: Very 
poorly drained. 


Slight_..------------ 


Moderate: Slope; 
limited depth to 
rock. 


Severe: Slope.----- 


Severe: Slope__---- 


Moderate: Slope; 
moderately slow 
permeability. 

Moderate: Slope; 
moderately slow 
permeability. 

Severe: Slope___--- 


Severe: Slope____-- 


poorly drained. 


Severe: Slow 
permeability. 
Severe: Very 


poorly drained. 


Moderate: Limited 
depth to rock. 
Moderate: Slope; 


limited depth to 
rock. 


Severe: Slope.__--- 


Severe: Slope_..--- 


Moderate: Slope; 
moderately slow 
permeability. 

Moderate: Slope; 
moderately slow 
permeability. 

Severe: Slope.____- 


Severe: Slope___--- 


poorly drained. 


Moderate: Some- 
what poorly 
drained. 


Severe: Very 
poorly drained. 


Slight...----------- 
Slight_____--------- 
Moderate: Slope--.-_ 
Severe: Slope___-.- 
Slight..-.2-..+-s-<< 
Slightic.usceceees 
Moderate: Slope_-- 
Moderate: Slope -- 


poorly drained. 


Severe: Slow 
permeability. 


Severe: Very 
poorly drained. 


Severe: Limited 
depth to rock. 
Severe: Limited 


depth to rock. 


Severe: Limited 
depth to rock. 


Severe: Slope. 


Moderate: Mod- 
erately slow 
permeability. 

Moderate: Mod- 
erately slow 
permeability. 

Moderate: Mod- 
erately slow 
permeability. 

Moderate: . Mod- 


erately slow 
permeability. 
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Homesite locations 
Soil series and Cultivated crops for homes of 3 stories | Disposal of sewage Sewage lagoons Lawns, landscaping, 
map symbols or less ! effluent and golf fairways 
MrD, MrD2, Severe: Slope_..__- Severe: Slope; Severe: Slope_____- Severe: Slope.-.-.- 
MrE2, MsD3, erosion hazard. moderately slow 
permeability. 
Ockley: 
OcA___.__._....| Slight........._.__. Slight...--_--.----- Slight #._--__..-_- 22 Severe: Permeable | Slight..._..._.___- 
substratum. 
OcB, OcB2_....-| Slight..--------_--- Slight_-..---------- Slight os cw oes Severe: Permeable | Slight..........---- 
substratum. 
OcC, OcC2.._--- Moderate: Slope._.| Moderate: Slope *_.| Severe: Slope 2.___- Moderate: Slope-.- 
erosion hazard. 
OCB? .cescesud Severe: Slope_____- Severe: Slope__.__- Severe: Slope._.._- Severe: Slope.____- 
erosion hazard. 
OS Bo siene dete es ight scot ee ee Sights. scd.esocscue Severe: Moder- Moderate: Slope.__| Slight....--.-.-22-- 
ately slow per- 
meability seepage 
downslope. 
Pewamo 
PWieicetscetvesc| MlphNtscenscndeuebes Severe: Very Severe: Very Slight..--_2 22-2 eee Severe; Very 
poorly drained; poorly drained; poorly drained. 
soft when wet. moderately slow 
permeability. 
Randolph 
RaA_.----.-----| Slight.___-_.------- Severe: Limited Severe: Moderately} Severe: Limited Moderate: Limited 
depth to rock. slow permeability ; depth to rock. depth to rock. 
limited depth to 
rock. 
Rarden 
RdB2Wanedeee se Moderate: High Severe: Slow per- Moderate: Slope; Moderate; Limited 
shrink-swell po- meability. limited depth to depth to shale. 
tential; limited shale. 
depth to shale. 
RdC2. ne eccus. Moderate: Slope; Severe: Slow per- Severe: Slope; Moderate: Slope. .- 
sion hazard. high shrink-swell meability. limited depth to 
potential. shale. : 
-RdE, RdF_.-___- Severe: Slope; ero- | Severe: Slope_____- Severe: Slope_____. Severe: Slope___.__ Severe: Slope_____- 
sion hazard. 
Ritchey: 
Ri Beco se Semen Moderate: Erosion | Severe: Shallow to | Severe: Shallow to | Severe: Shallow to | Severe: Shallow to 
hazard. rock.? rock.? rock.? rock.? 
RAC2 oe eeeeeZ Severe: Slope; ero- | Severe: Shallow to | Severe: Shallow to ; Severe: Shallow to | Severe: Shallow to 
sion hazard. rock. rock. rock; slope. rock. 
RH EQ oceegeeens Severe: Slope; ero- | Severe: Slope..:-.-| Severe: Slope_____- Severe: Slope...._- Severe: Slope._.._- 
sion hazard. 
Rock land, lime- 
stone: . 
Rkwcackcecue ded Severe: Steep Severe: Slope_____- Severe: Slope_._-.. Severe: Slope_..-_- Severe: Slope.___.- 
slopes. 
Ross: : 
Riizneseeccuatt oe Slight..--.---.-__-- Severe: Subject to | Severe: Subject to | Severe: Subject to Severe: Subject to 
flooding. flooding. flooding. flooding. 
Shoals 
Shiva ete soceess Slights220c85 ses ees Severe: Subject to | Severe: Subject to | Severe: Subject to | Severe: Subject to 
flooding; soft flooding. flooding. flooding. 
when wet. 
Sleeth 
Sl Asse ceo2secee Dlighten.24. 20550524 Moderate: Some- Severe: Moderately; Severe: Permeable | Moderate: Some- 
what poorly slow permea- subtratum. what poorly 
drained. bility, drained. 
SlBoow soso352 228 Slight...-.-.---2.2-- Moderate: Some- Severe: Moderately | Severe: Permeable | Moderate: Some- 
what poorly slow permea- substratum. what poorly 
drained. bility. drained. 


See footnotes at end of table, 
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Campsites Athletic fields and 
Streets and parking _ ae: other intensive Picnic and Cemeteries and 
lots | play areas extensive play areas | sanitary land fills 
Tents Trailers 
——. na amen — os ares eisai — een sa ns — ———. 
Severe: Slope____-- Severe: Slope__---- Severe: Slope__.--- Severe: Slope..---- | Severe: Slope..__-- Severe: Slope. 
Slight_.---.---_---- Slight__.-.--.-----_- Slight....-..-_----- Slight_.___..__-___- Slight_..__._.-_-_-- Slight. 
Moderate: Slope__.| Slight.....-.------- Moderate: Slope.__| Moderate: Slope._-| Slight-.-...-------- Slight.? 
Severe: Slope.___-- Moderate: Slope.__| Severe: Slope___.-- Severe: Slope___.-- Moderate: Slope...| Moderate: Slope? 
Severe: Slope. ___- Severe: Slope.__--- Severe: Slope_____- Severe: Slope____.- Severe: Slope.__.-- Severe: Slope. 
Moderate: Slope.__| Slight.....--------- Moderate: Slope.._| Moderate: Slope.__} Slight._._..--.----- Slight. 
Severe: Very Severe: Very Severe: Very Severe: Very Severe: Very Severe: Very 


poorly drained. 


Moderate: Some- 
what poorly 
drained. 


Moderate: Slope. __ 


Severe: Slope__._.- 


Severe: Slope__---- 


Severe: Shallow to 
rock? 

Severe: Shallow to 
rock; slope. 

Severe: Slope_._--- 


Severe: Slope.___-- 


Severe: Subject to 
flooding. 


Severe: Subject to 
flooding. 


Moderate: Some- 
what poorly 
drained. 

Moderate: Some- 
what poorly 
drained; slope. 


poorly drained. 


Moderate: Some- 
what poorly 
drained. 


Severe: Slow per- 
meabhbility. 


Severe: Slow per- 
meability. 


Severe: Slope_..-- 


Severe: Shallow to 
roeck.? 

Severe: 
rock, 

Severe: 


Shallow to 


Severe: 


Severe: Subject to 
flooding. 


Severe: Subject to 
flooding. 


Moderate: Some- 
what poorly 
drained. 

Moderate: Some- 
what poorly 


drained. 


poorly drained. 


Moderate: Some- 
what poorly 
drained. 


Severe: Slow per- 
meability. 


Severe: Slow per- 
meability. 


Severe: Slope._..-- 


Severe: Shallow to 

Severe: Shallow to 
rock; slope. 

Severe: Slope.___.- 


Severe: Slope.__--- 


Severe: Subject to 
flooding. 


Severe: Subject to 
flooding. 


Moderate: Some- 
what poorly 
drained. 

Moderate: Some- 
what poorly 
drained; slope. 


poorly drained; 
moderately slow 
permeability. 


Moderate: Moder- 
ately slow per- 
meability; limited 
depth to rock. 


Severe: Slow per- 
meability. 
Severe: Slope; 


slow permeability. 


Severe: Slope____-- 


Severe: Shallow to 
rock? 

Severe: 
rock. 

Severe: 


Shallow to 
Slope.__.-- 


Severe: Slope__.--- 


Slight..-.---------- 


Moderate: Some- 
what poorly 
drained. 


Moderate: Mod- 
erately slow per- 
meability. 

Moderate: Mod- 
erately slow per- 


meability; slope. 


poorly drained. 


Moderate: Some- 
what poorly 
drained. 

Slight<.22s.e.6.0.-¢5 

Moderate: Slope. -- 

Severe: Slope_.---- 

Severe: Shallow to 
rock? 

Severe: Shallow to 
rock. 

Severe: Slope__---- 

Severe: Slope._---- 

Slight_......------- 

Moderate: Some- 
what poorly 
drained. 

Moderate: Some- 
what poorly 
drained. 

Moderate: Some- 
what poorly 
drained. 


poorly drained. 


Severe: Limited 
depth to rock. 


Severe: Slow 
permeability. 


Severe: Slow per- 
meability. 


Severe: Slope. 


Severe: Shallow 
to rock? 

Severe: Shallow 
to rock. 

Severe: Slope. 


Severe: Slope. 


Severe: Subject to 
flooding. 


Severe: Subject to 
flooding. 


Severe: Some- 
what poorly 
drained. 

Severe: Some- 
what poorly 
drained. 
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TABLE 7.—Estimated degree. and kinds of limi- 


Homesite locations 
Soil series and Cultivated crops for homes of 3 stories | Disposal of sewage Sewage lagoons Lawns, landscaping, 
map symbols or less ! effluent and golf fairways 
Sloan 
SOece eet eee stead Moderate: Very Severe: Subject to | Severe: Subject to | Severe: Subject to | Severe: Subject to 
poorly drained. flooding; soft flooding. flooding. flooding. 
when wet. 
Thackery 
OAS ot Pes lids Slighticcc2 222222223 Slight_._.......--... Slight *_-------.-___ Severe: Permeable | Slight_._......____- 
substratum. 
ThiBesncecssces Blighti cut oe eects Slight._..-.-.------ Slight 7.222222 eee Severe: Permeable | Slight.____.....___- 
substratum. 
Westland 
(T eatehe aee rey meee Slight._..--..------ Severe: Very Severe: Very Severe: Permeable | Severe: Very 
poorly drained. poorly drained. substratum. poorly drained. 
Willette: 
Wsesecideneoa te Moderate: Very Severe: Very Severe: Very Severe: Organic Severe: Very 
poorly drained. poorly drained; poorly drained. material. poorly drained. 
subject to sub- 
sidence. 


1 Ratings also apply to commercial, institutional, and light industrial sites. 


The procedure of this section is first ‘to describe the soil 
series and then the mapping units in the series. Thus, to 
get full information on any one mapping unit, it is neces- 
sary to read the description of the unit and also the de- 
scription of the soil series to which it belongs. As men- 
tioned in the section “How This Survey Was Made,” not 
all mapping units are of a soil series. For example, Borrow 
pit and Made land are miscellaneous land types and do 
not belong to a soil series; nevertheless, they, and the other 
land types in the county, are listed in alphabetic order 
along with the series. 

An essential part of each soil series is the description of 
the soil profile, the sequence of layers beginning at the 
surface and continuing downward to the depths beyond 
which roots of most plants do not penetrate. Each soil 
series contains both a brief nontechnical and a detailed 
technical description of the soil profile. The nontechnical 
description will be useful to most readers. The detailed 
technical description is included for soil scientists, en- 
gineers, and others who need to make thorough and precise 
studies of soils. 

In describing the soils, the soil scientists use Munsell 
notations (8) to indicate the color of a soil precisely. In 
this survey, the terms “light colored” and “dark colored” 
refer to the color of the surface layer of soils. Soils that 
have a surface layer with a color value of 4 or more are 
light colored ; those that have a surface layer with a color 
value of less than 4 are dark colored. Unless otherwise. 
stated the color is for a moist soil, 

Following the name of each mapping unit, there is a 
symbol in parentheses. This symbol identifies the mapping 
unit on the detailed map. Listed at the end of each descrip- 
tion of a mapping unit is the capability unit in which the 
mapping unit has been placed. The page on which each 
capability unit is described can be found by referring to 
the “Guide to Mapping Units” at the back of this survey. 


_ Many terms used in the soil descriptions and other sec- 
tions are defined in the Glossary at the back of this sur- 
vey and in the “Soil Survey Manual” (8). 


Alexandria Series 


The Alexandria series consists of deep, well-drained, 
sloping to steep soils that formed in clay loam or loam 
glacial till of Wisconsin age. These soils occupy uplands 
east of the Olentangy River in the eastern and south-cen- 
tral parts of the county. 

A typical cultivated soil has a dark grayish-brown and 
brown silt loam surface layer that is strongly acid unless 
it has been limed. Below the surface layer is brown or dark- 
brown material in which the content of clay increases with 
increasing depth. The soil material is silty clay between 
depths of 19 and 45 inches. It is underlain by dark yellow- 
ish-brown and dark-brown, firm glacial till of clay loam 
texture, This till is generally so firm that it restricts the 
roots of plants and the movement of water. 

These soils have a moderately deep root zone in most 
places. Available moisture capacity is generally medium, 
but is low in most of the steep eroded areas. Permeability 
is moderately slow. 

Alexandria soils are cultivated in most places where 
slopes and erosion are not prohibitive. Crop response to 
fertilizer is good. 

Typical profile of Alexandria silt loam, 12 to 18 percent 
slopes, in a pasture in Genoa Township, sec. 2, T. 3 N., R 
17 W.: 


Al—+ to 4 inches, dark grayish-brown (10YR 4/2) silt loam; 
weak, fine, granular structure; friable; few roots; 
strongly acid; abrupt, irregular boundary. 

4 to 7 inches, brown (10YR 5/3) slit loam ; weak, fine, sub- 
angular blocky structure; friable; few roots; strongly 
acid; gradual, irregular boundary. 


AQ— 
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Athletie fields and 
other intensive 
play areas 


Cemeteries and 
sanitary land fills 


Picnie and 
extensive play areas 


Tents Trailers 

Severe: Subject to | Severe: Subject to | Severe: Subject to | Severe: Subject to | Severe: Subject to Severe: Subject to 
flooding. - flooding. flooding. flooding. flooding. flooding. 

Slightizesocs.ccuceo. Slight_...---------- Slight.__._..------- Slightss.ccc2sceseec Slight......-.------ Slight. 

Moderate: Slope__.| Slight-._---.----.-- Moderate: Slope_._-| Moderate: Slope___| Slight_..-..-------- Slight.? 

Severe: Very Severe: Very Severe: Very Severe: Very Severe: Very Severe: Very 
poorly drained. poorly drained. i poorly drained. poorly drained. poorly drained. poorly drained. 

Severe: Very Severe: Very Severe: Very Severe: Very Severe: Very Severe: Very 
poorly drained; poorly drained. poorly drained, poorly drained. poorly drained. poorly drained. 
soft and unstable. 


2 Nearby wells, springs, or ponds may be contaminated by seepage of waste liquid. 


B1—7 to 11 inches, brown (7.5YR 5/4) silty clay loam; mod- 
erate, fine, subangular blocky structure; firm; very 
strongly acid; clear, smooth boundary. 

B21t—11 to 19 inches, brown (7.5YR 4/4) clay loam ; moderate, 
medium and fine, subangular blocky structure; firm ; 
thin continuous clay films on ped surfaces; very 
strongly acid ; gradual, smooth boundary. 

B22t—19 to 33 inches, dark-brown (7.5Y¥R 4/4) silty clay; 
strong, medium, subangular blocky structure; firm ; 
moderate continuous clay films on ped surfaces; 
strongly acid; gradual, wavy boundary. 

B23t—33 to 45 inches, brown (7.5YR 5/4) silty clay; weak, 
coarse, subangular blocky structure; firm; thin dis- 
continuous clay films on vertical surfaces; medium 
acid; gradual boundary. 

C1—45 to 52 inches, dark yellowish-browh (10¥R 4/4) clay 
loam; massive; firm; mildly alkaline; weakly cal- 
eareous; gradual boundary. 

C2—52 to 58 inches, dark-brown (7.5YR 4/4) clay loam with 
few, fine, distinct mottles of dark gray (10YR 4/1) ; 
massive; firm; some gravel; calcareous; gradual 
boundary. 

C8—58 to 60 inches, dark yellowish-brown (10¥R 4/4) loam; 
very pale brown (10YR 7/3) seams of lime; massive ; 
firm; calcareous, 

Tue AP horizon ranges from 4 to 8 inches in thickness. In 
many cultivated areas, the A2 horizon igs missing. In some 
places the B horizon includes dark yellowish brown and has 
subhorizons of strong brown. Part of the B horizon is clay 
in some places. Clay makes up more than 35 percent of the 
clay-enriched horizon, though clay content is as low as 30 per- 
cent in some of the subhorizons, The depth to carbonates ranges 
from 27 to 55 inches. The C horizon is light clay loam and heavy 
loam in some places. Reaction ranges from medium acid to 
strongly acid in the Al horizon and from strongly acid to ex- 
tremely acid in the upper part of the B horizon. The pH values 
increase with depth in the lower part of the B horizon. 

The Alexandria soils are the well drained member of a drain- 
age sequence that includes the moderately well drained Car- 
dington soils, the somewhat poorly drained Bennington sotls, 
the poorly drained Condit soils, and the very poorly drained 
Pewamo soils. The Alexandria soils are most commonly adja- 
cent to the Cardington soils, but they are also near the Ben- 
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nington, Condit, and Pewamo soils in some areas. Alexandria 
soils are generally steeper than the soils nearby. 

Alexandria silt loam, 6 to 12 percent slopes (AdC).— 
This soil is on short, sloping hillsides that border the major 
streams and some of the minor streams in the eastern part 
of the county. Included with this soil were some small areas 
of Cardington soils. 

On this Alexandria soil, surface runoff is rapid, and 
the hazard of erosion is severe in cultivated areas, (Capa- 
bility unit ITTe-1) 

Alexandria silt loam, 6 to 12 percent slopes, moder- 
ately eroded (AcC2).—This soil has a thinner surface 
layer than the one described as typical for the Alexandria 
series. The surface layer is a mixture of original surface 
soil and the upper part of the subsoil. This soil crusts more 
easily than the uneroded Alexandria silt loams. Included 
with this soil were some small areas of moderately well 
drained Cardington soils. 

Where this Alexandria soil is cultivated, the hazard of 
erosion is severe. (Capability unit TTIe-1) 

Alexandria silt loam, 12 to 18 percent slopes (AdD) — 
This moderately steep soil occupies short breaks and hill- 
sides along the drainageways in the eastern and south-cen- 
tral parts of the county. 

On this soil, the hazard of erosion is very severe in culti- 
vated areas unless surface runoff is controlled. (Capability 
unit [Ve-1) 

Alexandria silt loam, 12 to 18 percent slopes, moder- 
ately eroded (AdD2).—The surface layer of this soil is 
partly material from the original surface soil and partly 
material from the upper part of the subsoil. Tilth is poorer 
than that of the uneroded Alexandria silt loams. . 

In cultivated areas erosion is a very severe hazard unless 
surface runoff is controlled. (Capability unit [Ve-1) 

Alexandria silt loam, 18 to 25 percent slopes (AdE).— 
This steep soil occupies short breaks. It is generally thinner 
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Tasin 8.—Approzimate acreage and proportionate extent of soils mapped 


Soil Acres | Percent 

Alexandria silt loam, 6 to 12 percent slopes._..| 1, 038 0. 4 
Alexandria silt loam, 6 to 12 percent slopes, 

moderately eroded__.-_.-.---------------- 2, 224 .8 
Alexandria silt loam, 12 to 18 percent slopes-_--- 554 a2 
Alexandria silt loam, 12 to, 18 percent slopes, .6 

moderately eroded___.--..--_------------- 1, 793 
Alexandria silt loam, 18 to 25 percent slopes- --- 357 1 
Alexandria silt loam, 18 to 25 percent slopes, 

moderately eroded_..-.------------------- 565 a2 
Alexandria soils, 6 to 12 percent slopes, severely 

QrOde@d oc. won soon seet les cee eee 218 wl 
Alexandria soils, 12 to 25 percent slopes, se- 

vorely eroded 222.2 22soecs censuses 152 -1 
Alexandria and Morley silt loams, 25 to 40 per- 

cent slopes, moderately eroded__-_--------- 2, 246 8 
Algiers silt loam___-.-.--------------------- 192 JL 
Bennington silt loam, 0 to 2 percent slopes_ _-_--- 33, 864 12.0 
Bennington silt loam, 2 to 6 percent slopes- - --- - 17, 302 6. 0 
Bennington silt loam, 2 to 6 percent slopes, 

moderately eroded__.-...----------------- 760 .3 
Bennington silt loam, shale substratum, 0 to 2 

percent slopes___---_--------------------- 61 ) 
Bennington silt loam, shale substratum, 2 to 6 

percent slopes___._-.--.---------------+-- 193 wd 
Blount silt loam, 0 to 2 percent slopes_____-_--- 41, 033 14.6 
Blount silt loam, 2 to 6 percent slopes___-_----- 7, 263 2.6 
Bonpas silty clay loam_-_-.-.---------------- 214 .1 
Borrow pita. 3 o.sss sc eoes ass eees eee ec ee 186 ad 
Cardington silt loam, 2 to 6 percent slopes... -| 24, 854 8.8 
Cardington silt loam, 2 to 6 percent slopes, 

moderately eroded__.-._-_-_-------------- 4, 659 17 
Cardington silt loam, 6 to 12 percent slopes -_| 1, 830 .6 
Cardington silt loam, 6 to 12 percent slopes, 

moderately eroded___________-___---------- 2, 597 .9 
Casco-Fox loams, 12 to 25 percent slopes, mod- 

erately eroded. .._-.---.----------------- 1387 | 
Colyer silt loam, 25 to 50 percent slopes___.-- 1, 244 4 
Condit silt loam, 0 to 2 percent slopes_---.__-- 931 3 
Fel silt loam___._..-_..-_-.---------------- 2, 722 .9 
Fox loam, 0 to 2 percent slopes____..-------- 106 () 
Fox loam, 2 to 6 percent slopes___-._-_.------ 208 .1 
Fox silt loam, 0 to 2 percent slopes_.._._----- 195 a1 
Fox silt loam, 2 to 6 percent slopes_____.___-- 1, 458 5 
Fox silt loam, 2 to 6 percent slopes, moderately 

CTOdCE «2. 2c Seren Seen eee cose ee 484 2 
Fox silt loam, 6 to 12 percent slopes________-- 961 
Fox silt loam, 6 to 12 percent slopes, moderately 

Graded... 2 2 eae te se sees demos 705 a) 
Fox silt loam, 12 to 18 percent slopes, moderately 

CPOdCO 2a... oo wonton be eee eac cece 117 (@) 
Genesee silt loam__._...._-.---.------------ 2, 128 8 
Genesee silt loam, shallow variant______-.-_-- 208 1 
Gravelipitsset 4c ote eke hae ceeons 41 | () 
Loudonville silt loam, 2 to 6 percent slopes____ 92 (4) 
Loudonville silt loam, 6 to 12 percent slopes, 

moderately eroded_____..----------------- 59 (0) 
Loudonville silt loam, shallow variant, 25 to 50 

percent slopes..-...-.-.------------------ 125 () 
Made lands: ec ceesecoceend tenn cmecewe eee oe 533 .2 
Wiis Wp ec et ae cee ea etek eae 45 (4) 
McGary silt loam, 0 to 2 percent slopes_.____- 171 mai 


1 Less than 0.05 percent. 


Potals ccc cote pele oeccecekee eee 


Soil Acres | Percent 

Millsdale silty clay loam___.___.---.-------- 825 0.3 
Milton silt loam, 0 to 2 percent slopes__-____. 461 .2 
Milton silt loam, 2 to 6 percent slopes. _-_____ 1, 009 4 
Milton silt loam, 2 to 6 percent slopes, mod- ; 

erately eroded___....0..--2-_-.._-2- --__- 436 <2 
Milton silt loam, 6 to 12 percent slopes, mod- 

erately erodled__..0.2-2. 220-222 ee ---- 821 .1 
Milton silt loam, 12 to 18 percent slopes, mod- 

erately eroded: oo cccccccueeeceeeceteuses 150 wl 
Morley silt loam 2 to 6 percent slopes_________ 30, 979 11.0 
Morley silt loam, 2 to 6 percent slopes, mod- 

épately @foded a2 2.2 eo eee 6, 924 2.5 
Morley silt loam, 6 to 12 percent slopes_______ 1, 241 4 
Morley silt loam, 6 to 12 percent slopes, mod- 

erately eroded_____. 22.22 2- ee eee 5, 3885 1.9 
Morley silt loam, 12 to 18 percent slopes. _____ 400 ra 
Morley silt loam, 12 to 18 percent - slopes, 

moderately eroded__-___._.-.-_------------ 1, 777 .6 
Morley silt loam, 18 to 25 percent slopes, mod- 

erately eroded__-___-__.-----------.------ 732 oo 
Morley soils, 6 to 12 percent slopes, severely 

CROCCO aes a a Seer 195 a1 
Morley soils, 12 to 18 percent slopes, severcly 

eroded___.2 2 ee MacecnesLaeses 52 () 
Ockley silt loam, 0 to 2 percent slopes__--___- 782 £3 
Ockley silt loam, 2 to 6 percent slopes.--___-- 1, 372 Pe) 
Ockley silt loam, 2 to-6 percent slopes, mod- 

erately eroded. .___-_- 2-2 ee 146 ed 
Ockley silt loam, 6 to 12 percent slopes_-___._- 100 ) 
Ockley silt loam, 6 to 12 percent slopes, mod- 167 wl 

erately eroded___.....-2---- 2 --- 
Ockley silt loam, 12 to 18 percent slopes, mod- 

erately eroded_...___-..-.--.------------- 113 () 
Ockley silt loam, till substratum, 2 to 6 percent 
» mlOPOsistotiece ect a Beckie ecole 148 od; 
Pewamo silty clay loam ___._-....-.-..------ 58, 618 20. 8 
OUUIEY soc oe ek ose oe eceeauue tenets 298 aod 
Randolph silt loam, 0 to 2 percent slopes__-__- 208 vl 
Rarden silt loam, 2 to 6 percent slopes, mod- 

erately eroded._.-_....--.-.-------------- 34 Q) 
Rarden silt loam, 6 to 12 percent slopes, mod- 

| _ erately eroded__-__._1-_.1.---2----------- 26 () 

; Rarden silt loam, 12 to 25 percent slopes__.__- 89 (1) 
Rarden silt loam, 25 to 40 percent slopes_____- 139 Q) 
Ritchey silt loam, 2 to 6 percent slopes_______- 347 1 
Ritchey silt loam, 6 to‘12 percent slopes, mod- 

erately eroded... Jo sce cern ccesesemcsaue 167 will 
Ritchey silt loam, 12 to 25 percent slopes, mod- 

erately eroded_._.-_-_-------------------- 195 «1 

Rock lund, limestone, steep_......-2--------- 95 (4) 
Ross silt loam_---._.----------------------- 149 el 
Shoals silt loam_...-...---.-.-------------- 3, 601 1.3 
Sleeth silt loam, 0 to 2 percent slopes__....-..-- 710 3 

Sleeth silt loam, 2 to 6 percent slopes 110 0) 
Sloan silty clay loam____._--.----_---------- 3, 458 oe 
Thackery silt’loam, 0 to 2 percent slopes... ____ 383 al 
Thackery silt loam, 2 to 6 percent slopes_______ 609 2 
Westland silty clay loam__._.__-_-_--.------ 2, 551 9 
) Willette muck_--..-...--------------------- 143 wl 
281, 600 100. 0 
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till material than are the less steep 


to the underlyin 
neluded with this soil were some small 


Alexandria soils. 
eroded areas. 

This soil is too steep for cultivation, and erosion is 
ae if a cover is not maintained. (Capability unit 

e-1 

Alenia silt loam, 18 to 25 percent slopes, moder- 
ately eroded (AdE2).—This steep soil occupies breaks along 
the major drainageways in the eastern and south-central 
parts of the county. Its surface layer is a mixture of the 
original surface soil and the upper part of the subsoil. This 
soil is generally thinner to glacial till than are the less steep 
Alexandria soils. 

‘Erosion is a-severé hazard unless a protective cover is 
maintained. (Capability unit VIe-1) 

Alexandria soils, 6 to 12 percent slopes, severely 
eroded (AcC3).—These soils have lost most of their original 
surface layer through erosion, and shallow gullies have 
formed in some places. Their surface layer is silty clay loam 
or clay loam and is more clayey than that of the uneroded 
or moderately eroded Alexandria soils. Included with these 
soils were some areas of a moderately eroded Alexandria 
nf loam and some small areas of moderately well drained 
soils. 

These Alexandria soils have poor tilth and are difficult 
to work. The hazard of erosion 1s very severe in cultivated 
areas. (Capability unit [Ve-3) 

Alexandria soils, 12 to 25 percent slopes, severely 
eroded {AcE3).—The surface layer of these soils is mostly 
material from the subsoil, for practically all the original 
surface soil has been lost through erosion. The present sur- 
face layer is silty clay loam or clay loam. Tt is clayey, 
sticky, and difficult to work. Locally, shallow gullies are 
common. 

Because this soil is steep and has rapid surface runoff, 
erosion is a continuing hazard unless a protective cover is 
maintained. (Capability unit VIe-1) 

Alexandria and Morley silt loams, 25 to 40 percent 
slopes, moderately eroded (AmF2)—-This mapping unit 
consists of Alexandria silt loam and Morley silt loam that 
were.mapped together because they have similar limita- 
tions to use and need about the same management. Else- 
where in this section, a profile of a Morley silt loam is 
described as typical for the Morley series. 

These soils are subject to erosion unless a protective cover 
is maintained. (Capability unit VITe-1) 


Algiers Series 


The Algiers series consists of light-colored, poorly 
drained and somewhat poorly drained soils in small, 
widely scattered areas on flood plains. These soils formed 
in alluvium that washed from glacial till and outwash 
of Wisconsin age. 

In a typical profile, the surface layer is dark grayish- 
brown silt loam about 9 inches thick. It is underlain by 
dark grayish-brown silty clay loam about 10 inches thick. 
These two layers are recently deposited alluvial material, 
and the layers under them are those of an older buried 
soil. The top layer of the buried soil is black silty clay that 
extends to a depth of 35 inches. It is underlain by 6 inches 
of grayish-brown clay loam that is prominently mottled 
with yellowish brown. Below this is gray and yellowish- 
brown silty clay loam that extends to a depth of 62 inches. 


These soils have a seasonal high water table and are 
subject to flooding. Permeability is moderately slow, and 
available moisture capacity is high. The root zone is deep 
when the water table is low. 

Algiers soils are cultivated in most places other than 
those that are frequently flooded. 

Typical profile of Algiers silt loam in a level pasture in 
Brown Township, sec. 34, T. 5 N., R. 18 W.: 


Ap—0 to 9 inches, dark grayish-brown (10YR 4/2) silt loam; 
weak, fine, granular structure; friable; plentiful roots ; 
slightly acid; abrupt, smooth boundary. 

C1—9 to 19 inches, dark grayish-brown (10YR 4/2) silty clay 
loam; weak, medium and coarse, subangular blocky 
structure; few roots in upper part; medium acid; 
abrupt, irregular boundary. 

IITA1b—19 to 35 inches, black (10YR 2/1) silty clay ; moderate, 
medium, subangular blocky structure; firm; slightly 
acid; abrupt, irregular boundary. - 

IT B2gb—35 to 41. inches, grayish-brown (10YR 5/2) clay loam 
with many, medium, prominent mottles of yellowish 
brown (1OYR 5/6); and conimon, fine, faint mottles 
of dark gray (10YR 4/1); tongues of material from 
the ILA1b horizon extend about 3 inches into this 
horizon; dark-gray coatings on vertical surfaces; 
weak, coarse, subangular blocky structure; firm; neu- 
tral; abrupt, irregular boundary. 

IIC—41 to 62 inches, gray (10YR 5/1) and yellowish-brown 
(10YR 5/4 and 5/6) silty clay loam stratified with 
thin lenses of sandy material; massive; firm; neutral. 


Depth to the dark-colored IIA1b horizon ranges from 12 to 
26 inches. In many places restricted drainage is indicated by 
mottling immediately below the plow layer. The range in 
color includes dark grayish brown and dark gray in hues of 
10YR and 2.5Y. Reaction ranges from slightly acid to neutral. 
The IIA1b horizon includes textures of clay, clay loam, and 
silty clay loam as well as silty clay. It is black (10YR 2/1), 
very dark brown (10YR 2/2), or very dark gray (10YR 3/1). 
The IIA1b horizon ranges from 10 to about 20 inches in thick- 
ness and is underlain by mottled gray or grayish-brown silty 
clay loam or clay loam. 

The Algiers soils occur on flood plains with the well drained 
Genesee soils, the moderately well drained Eel soils, the some- 
what poorly drained Shoals soils, and the very poorly drained 
Sloan soils, Algiers soils are most commonly adjacent to the 
very poorly drained Sloan soils. 

Algiers silt loam {As)—Seasonal wetness and the haz- 
ard of flooding are limitations to the use of this nearly 
level soil. Included with this soil in mapping were small 
areas that have a silty clay loam surface layer and some 
small areas that have a dark-colored surface layer. (Capa- 


bility unit IIw-1) 


Bennington Series 


The Bennington series consists of. light-colored, some- 
what poorly drained soils that formed in clay loam or 
heavy loam glacial till of Wisconsin age. These soils are 
nearly level to gently sloping and occupy uplands in the 
eastern and south-central parts of the county. 

A typical cultivated Bennington soil has a dark grayish- 
brown silt loam plow layer. The subsoil is more clayey than 
the plow layer and is light olive brown and olive brown 
in the upper part and dark yellowish brown to dark brown 
in the lower part. Internal drainage is restricted in this 
subsoil, as is indicated by mottling. The substratum con- 
sists of calcareous (5 to 20 percent carbonates) glacial till. 

These soils have slow permeability in the subsoil and 
the substratum. They are seasonally saturated with free 
water for a significant period. Available moisture capacity 
is medium. The root zone is moderately deep in most places. 
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In this county most of the acreage of Bennington soils 
is used for cultivated crops. Crop response to fertilizer is 
good. ; 

Typical profile of Bennington silt loam, 0 to 2 percent 
slopes, in a cultivated field in Berkshire Township, sec. 5, 


T.4N.,R.17 W.: 


Ap—O to 7 inches, dark grayish-brown (2.5Y 4/2) silt loam; 
weak, fine, granular structure; friable; strongly acid; 
abrupt, smooth boundary. 

A2—7 to 8 inches, grayish-brown (2.5Y 5/2) silt loam with 
common, medium, distinct mottles of dark grayish 
brown (2.5Y 4/2) and yellowish brown (10YR 5/4), 
weak, fine, subangular blocky structure, and weak 
platy structure; friable; very strongly acid; abrupt, 
smooth boundary. 

Bit—S8 to 11 inches, light olive-brown (2.5Y 5/4) silty clay 
loam with many, medium, prominent mottles of brown 
(7.5Y 5/4); grayish-brown (2.5Y 5/2) coatings on 
ped surfaces; strong, medium, subangular blocky and 
angular blocky structure; firm; thin discontinuous 
clay films on ped surfaces; very strongly acid; clear, 
smooth boundary. 

B21tg—11 to 16 inches, olive-brown (2.5Y 4/4) silty clay with 
common, medium, prominent mottles of strong brown 
(7.5Y 5/6); gray (2.5¥ 5/1) coatings with common, 
fine, distinct mottles of dark yellowish brown (10YR 
4/4) on ped surfaces; strong, medium, angular blocky 
structure; firm; moderate continuous clay films on 
ped surfaces; very strongly acid; gradual, smooth 
boundary. 

B22tg—16 to 25 inches, dark yellowish-brown (10YR 4/4) silty 
elay loain with many, fine and medium, distinct mot- 
tles of brown (7.5YR 5/4) and strong brown (7.5YR 
5/6), dark-gray (2.5Y 4/1) coatings; moderate, me- 
dium, angular blocky structure; very firm; thin con- 
tinuous clay films on ped surfaces; very strongly acid 
in upper part, medium acid in lower part; gradual, 
smooth boundary. 

B23tg—25 to 29 inches, dark-brown (1OYR 4/3) silty clay loam 
with many, fine and medium, distinct mottles of yellow- 
ish brown (10YR 5/4 to 5/6); dark-gray (2.5Y 4/1) 
coatings ; weak, meditin, subangular blocky structure ; 
firm; thin discontinuous clay films on ped surfaces; 
neutral; gradual, wavy boundary. 

B31—29 to 33 inches, brown (10YR 4/3) silty clay loam with 
many, fine and medium, distinct mottles of light yellow- 
ish brown (10YR 6/4); gray (2.5Y 5/1) coatings; 
weak, medium, subangular blocky structure; firm, 
mildly alkaline; few small fragments of limestone; 
abrupt, wavy boundary. 

B32—38 to 37 inches, dark-gray (10YR 4/1) and brown (10YR 
4/8) silty clay loam: weak, coarse, subangular blocky 
structure; firm; mildly alkaline, intermittently cal- 
careous, 

C1—37 to 42 inches, dark-gray (10YR 4/1) and brown (10¥R 
4/8) light clay loam with light brownish-gray (10YR 
6/2) seams of lime; massive; firm ; calcareous. 

C2—42 to 60 inches, brown (10¥R 4/3), yellowish-brown 
(10Y¥R 5/4), and dark yellowish-brown (10YR 4/4) 
light clay loam with light brownish-gray (LOYR 6/2) 
seams of lime; massive; firm ; caleareous. 


The Ap horizon is dark grayish brown in hues of 10YR and 
2.5Y. The thin A2 horizon described is not present in some 
cultivated areas but is commonly present in undisturbed areas. 
Depth to mottling ranges from 2 to 11 inches. The texture of 
the B horizon includes clay loam and light silty clay. The 
weighted average clny content of the clay-enriched horizon 
ranges from about 35 to 40 percent. Depth to carbonates ranges 
from 27 to 53 inches. The © horizon is heavy loam in some 
places. Its content of lime is relatively low; the calcium car- 
bonate equivalent ranges from about 5 to 20 percent. Reaction 
ranges from strongly acid to medium acid in the surface 
horizon and from very strongly acid to strongly acid in the 
upper part of the B horizon. The pH values increase with depth 
in the B horizon. 

The Bennington soils are somewhat poorly drained members 
of a drainage sequence that includes the well drained Alex- 


andria soils, the moderately well drained Cardington soils, the 
poorly, drained Condit soils, and the very poorly drained 
Pewano soils. Bennington soils are most commonly adjacent to 
the Pewamo and Cardington soils, but in the central part of the 
county they are adjacent to the Blount soils. Bennington soils 
are similar to Blount soils but are more acid and are less 
clayey in their subsoil. 

Bennington silt loam, 0 to 2 percent slopes (BeA).— 
This nearly level soil occupies uplands throughout the 
eastern half of the county. It is ponded in some places 
during wet periods. Included in mapping were some areas 
of the wetter, dark-colored Pewamo soils that ave too small 
to be mapped separately and generally occupy the lowest 
positions in the landscape. 

Erosion is not likely on this Bennington soil, but excess 
water is a concern unless adequate drainage is provided. 
(Capability unit TIw-3) 

Bennington silt loam, 2 to 6 percent slopes (BeB).— 
Seasonal wetness is the major limitation to use of this 
gently sloping soil, but there is also an erosion hazard. Sur- 
face crusting is likely in cultivated areas. Included with 
this soil in mapping were some areas of the moderately well 
drained Cardington soils. These inclusions are in the 
steeper areas. (Capability unit IIw-3) 

Bennington silt loam, 2 to 6 percent slopes, moder- 
ately eroded (8cB2)—This gently sloping soil has a surface 
layer that is a mixture of the original surface layer and the 
upper part of the subsoil. Its profile is otherwise similar to 
the one described as typical for the Bennington series. 
Included with this soil in mapping were small areas of 
Cardington. soils. These inclusions are generally in the 
steeper areas. Locally, these areas are small and severely 
eroded. 

On this Bennington soil, seasonal wetness is the major 
limitation to use, but there is also a moderate hazard of 
erosion. (Capability unit TIw-3) - 

Bennington silt loam, shale substratum, 0 to 2 per- 
cent slopes (BgA).—This soil has a shaly substratum at a 
depth of 45 to 60 inches, Its subsoil is more reddish than 
that of the soil described as typical for the Bennington 
series. 

The erosion hazard is slight to none, but excess water 
limits use unless adequate drainage is provided. (Capa- 
bility unit IIw-8) 

Bennington silt loam, shale substratum, 2 to 6 per- 
cent slopes (BgB)—The profile of this soil differs from the 
one described as typical for the Bennington series by hav- 
ing a redder subsoil and a shale substratum at.a depth of 45 
to 60 inches. Included with this soil in mapping, generally 
on slopes of about 6 percent, were areas of moderately well 
drained soils, 

Seasonal wetness is the primary limitation to the use of 
this Bennington soil, but erosion, especially on long slopes, 
is also a hazard. (Capability unit IIw-3) 


Blount Series 


The Blount series consists of light-colored, somewhat 
poorly drained soils that formed in clay loam or silty clay 
loam glacial till of Wisconsin age. These soils are nearl 
level to gently sloping and occupy broad areas on uplands 
in the western half of the county. 

A typical Blount soil has a surface layer of dark grayish- 
brown silt loam 8 inches thick. The subsoil extends to a 
depth of about 24 inches and is mottled throughout. It is 
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grayish-brown silty clay loam in the upper part, grayish- 
brown silty clay in the middle part, and dark-gray, gray, 
and grayish-brown silty clay in the lower part. At a depth 
of 24 inches is dark grayish-brown clay. The substratum 
consists of calcareous (20 to 35 percent carbonates) glacial 
till. 

These soils have slow permeability in the subsoil and the 
substratum. They are seasonally saturated with free water 
for a significant period. Available moisture capacity 1s 
medium. The root zone is moderately deep in most places. 

The Blount soils are extensive in this county. Most of the 
acreage is used for cultivated crops. These soils are slow 


to dry out in spring unless they have been adequately | 


drained. 

Typical profile of a Blount silt loam 314 miles north- 
northwest of Ostrander in Scioto Township (analytical 
data in table 10): 


Ap—0 to 8 inches, dark grayish-brown (10YR 4/2) silt loam, 
brown (10YR 5/3) when crushed; moderate, medium, 
granular structure; some material from the B1 hori- 
zon; friable; pH 7.4; abrupt, irregular boundary. 

Bi—8 to 11 inches, grayish-brown (10¥R 5/2) silty clay loam 
with common, medium, prominent mottles of yellowish 
brown (10YR 5/6) and strong brown (7.5YR 5/6) ; 
weak, inedium and coarse, subangular blocky struc- 
ture; light brownish-gray (1OYR 6/2) degradation 
surfaces ; firm ; pH 6.4; abrupt lower boundary. 

B21t—11 to 16 inches, grayish-brown (10YR 6/2) silty clay 
with many, medium and coarse, prominent mottles of 
yellowish brown (10YR 5/6) ; moderate, medium, sub- 
angular and angular blocky structure ; few light brown- 
ish-gray (10YR 6/2) degradation surfaces; firm; pH 
5.2; clear lower boundary. 

B22t—16 to 20 inches, grayish-brown (10YR 5/2) silty clay 
with many, medium and coarse, prominent mottles of 
yellowish brown (10YR 5/6) ; grayish-brown ped sur- 
faces; strong, medium and coarse, angular and sub- 
angular blocky structure; gray (LOYR 5/1) clay seams ; 
firm; pH 6.0; clear lower boundary. 

B23t—20 to 24 inches, dark-gray (10YR 4/1), gray (10¥R 5/1), 
and grayish-brown (10YR 5/2) silty clay with many, 
medium, prominent mottles of yellowish brown (10YR 
5/6) ; moderate, medium and coarse, angular and sub- 
angular blocky structure; very dark gray and dark- 
gray (10YR 3/1 and 4/1) clay seams; firm; pH 6.4; 
abrupt, wavy lower boundary. 

B3-C—24 to 29 inches, dark grayish-brown (10YR 4/2) clay 
with common, medium, distinct mottles of yellowish 
brown (1OYR 5/4); weak, medium and coarse, sub- 
angular blocky structure; gray (10YR 5/1) clay coat- 
ings; light-gray (1lOYR 7/2) segregated lime; yellow 
(10YR 7/8) rock residue; fragments of shale; firm; 
ealeareous; gradual lower boundary. 

C1—29 to 35 inches, brown (10YR 5/3) clay loam with few, 
fine, faint mottles of dark yellowish brown (10YR 
4/4); weak, angular blocky structure; gray (10YR 
5/1 and 6/1) vertical ped faces, grayish-brown (10YR 
5/2) horizontal ped faces; dark-gray (10YR 4/1) clay 
seams; light-gray (10YR 7/2) lime seams; massive; 
firm; calcareous; gradual lower boundary. 

C2—35 to 44 inches, brown (10YR 5/3) clay loam with few, 
fine, faint mottles of dark yellowish brown (10YR 
4/4); weak, angular blocky structure; gray (10YR 
5/1, 6/1) vertieal ped faces, grayish-brown . (10YR 
5/2) horizontal ped surfaces; dark-gray (10YR 4/1) 
clay seams; light-gray (10YR 7/2) lime seams; few 
manganese stains; massive; firm; calcareous; gradual 
lower boundary. , 

C3 and C4—44 to 60 inches, dark grayish-brown (10YR 4/2) 
and brown (10YR 4/3) clay loam with few, fine, faint 
mottles of yellowish brown; gray (10YR 5/1 and 6/1) 
surface coatings; massive; firm; calcareous. 


The A horizon ranges from 6 to 11 inches in thickness. The 
Ap horizon commonly is dark grayish brown (10¥R 4/2). Depth 
to mottling ranges from 7 to 18 inches. The subsoil ranges from 


43 


15 to 20 inches in thickness. The B2 horizon includes a texture 
of clay, a hue of 2.6Y, values of 3 to 5, and chromas of 2 to 4. 
The underlying till material includes silty clay loam. Carbon- 
ates make up 20 to 32 percent of the underlying material, They 
occur at a depth of 24 to 86 inches. 

The Blount soils are the somewhat poorly drained members 
of a drainage sequence that includes the moderately well 
drained and well drained Morley soils and the very poorly 
drained Pewamo soils. Blount soils are adjacent to Morley and 
Pewamo soils. Along the boundary between soil associations 2 
and 4, Blount soils are near Bennington soils. Blount soils 
formed in till having a higher content of lime than did the 
Bennington soils, and they have a more clayey and less acid 
subsoil. 

Blount silt loam, 0 to 2 percent slopes (BIA).—This 
nearly level soil occupies broad areas adjacent to Pe- 
wamo soils, which are in depressions, Locally, this soil is 
ponded in some places during wet periods. Some of these 
ponded areas include small areas of Pewamo soils that are 
too small to map separately. 

Excess water is a limitation to the use of this soil unless 
adequate drainage is provided. (Capability unit [Iw-3) 

Blount silt loam, 2 to 6 percent slopes (BIB)—Seasonal 
wetness is the major limitation to use of this gently sloping 
soil, but sheet. erosion, especially on long slopes, is also a 
moderate hazard. The surface layer is highly susceptible 
to crusting. Included with this soil in mapping, particu- 
larly on slopes of about 4 to 6 percent, were some small 
areas of Morley soils. (Capability unit [Tw-3) 


Bonpas Series 


This series consists of dark-colored, very poorly drained 
soils that formed in layers of water-worked silty and clayey 
material. These soils occur in swales, in depressional areas, 
and on nearly level terraces along streams. 

A. typical Bonpas soil has a very dark gray silty clay 
loam surface layer 9 inches thick. The subsoil extends 'to a 
depth of 43 inches, It is very dark gray silty clay loam in 
the upper part, dark-gray and yellowish-brown silty clay 
loam in the middle part, and very dark gray and yellowish- 
brown. coarse silty clay loam in the lower part. Below the 
subsoil are thin layers of silty clay loam, sandy clay loam, 
and loamy fine sand that extend to a depth of 60 inches. 

Bonpas soils have a high organic-matter content in the 
dark-colored surface layer. Permeability is moderately 
slow in the subsoil and substratum, Surface runoff is slow 
or ponded in most places. These soils have a seasonal high 
water table. Available moisture capacity is high. The root. 
zone is deep when the water table is low. 

These soils are not extensive in this county, but they are 
important for farming, Most areas have been drained and 
are usec for cultivated crops, but the moderately slow per- 
meability and wetness limit use even after these soils have 
been drained. 

Typical profile of Bonpas silty clay loam about. 5.5 miles 
northeast of Delaware in Troy Township, sec. 4, T. 6 N., 
R. 18 W.: 

Al1—O to 4 inches, very dark gray (LOYR 3/1) silty clay loam ; 
weak, fine, subangular blocky structure; firm; slightly 
acid; abundant roots; gradual boundary. 

A124 to 9 inches, very dark gray (10¥R-3/1) silty clay loam ; 
weak, fine, subangular blocky structure; firm; neu- 
tral; some roots; abrupt boundary. 

Bilg—9 to 14 inches, very dark gray (10YR 3/1) silty clay loam 
with few, fine, faint mottles of yellowish brown (10YR 


5/4) ; moderate, medium, subangular blocky structure ; 
very firm; neutral; very few roots; gradual boundary. 
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B2lg—14 to 25 inches, dark-gray (10XYR 4/1) and yellowish- 
brown (10YR 5/6) silty clay loam; strong, coarse, 
subangular blocky structure; firm; neutral; gradual 
boundary. 

B22g¢—25 to 43 inches, very dark gray (N 8/0) and yellowish- 
brown (10YR 5/6 and 5/4) coarse silty clay loam; 
moderate, coarse, subangular blocky structure; firm ; 
neutral; abrupt boundary. 

C1—48 to 48 inches, yellowish-brown (10YR 5/8 and 5/6), 
grayish-brown (2.5Y 5/2), and dark-gray (N 4/0) silty 
clay loam; massive in place, weak, very thin, platy 
structure when disturbed; firm; neutral; gradual 
boundary. 

C2—48 to 57 inches, gray (N 5/0) and yellowish-brown (10YR 
5/8) sandy clay loam; massive; friable; neutral; 
abrupt boundary. 

IIC8—57 to 60 inches, gray (N 5/0) and yellowish-brown 
(10YR 5/8) loamy fine sand; massive; very friable; 
mildly alkaline. : 

The A horizon ranges from 9 to 15 inches in thickness. It is 
typically very dark gray (10YR 3/1) but in some places is 
slightly darker, The B horizon ranges from 18 to 34 inches in 
thickness, Its texture generally is silty clay loam, but layers 
of silty clay less than 5 inches thick are present in the B 
horizon of some profiles. Depth to the C1 horizon ranges from 
35 to 48 inches, 

The Bonpas soils are adjacent to, or are near, the McGary 
soils, but they are more poorly drained than those soils. 

Recent changes in classification place the Bonpas series on 
the inactive list. Soils that have been placed in the Bonpas 
series in Delaware County will be placed in the Patton series 
in later surveys. 

Bonpas silty clay loam (Bo)—This nearly level soil 
can be cultivated safely only within a narrow range of 
moisture content. The surface layer is sticky if the soil is 
cultivated when wet. Surface crusting is not a hazard to 
seedlings. rere: 

Wetness, even in drained areas, is the main limitation to 


the use of this soil. (Capability unit ITw-2) 


Borrow Pit 


Borrow pit (Bp) is a land type consisting of areas from 
which soil material has been removed for use in building 
highways or in other construction. Generally, these areas 
are rectangular in shape and from 6 to 20 feet deep. In 
most places the soil material is clay loam till of Wisconsin 
age. 
Msel of these pits are filled with water and can be de- 
veloped for wildlife and recreation. Areas not covered with 
water also can be developed as wildlife habitat by planting 
suitable vegetation. Plants should be used that can tolerate 
the calcareous soil and its poor tilth and moisture content. 
(Capability unit not assigned) 


Cardington Series 


The Cardington series consists of deep, light-colored, 
moderately well drained soils that formed 1n clay loam or 
loam glacial till of Wisconsin age. These soils are gently 
sloping and sloping. They occur on uplands east of the 
Olentangy River in the eastern and south-central parts 
of the county. 

A typical cultivated Cardington soil has a dark grayish- 
brown, friable silt loam plow layer 7 inches thick. The sub- 
soil extends to a depth of 31 inches. It is dark-brown, 
brown, or dark yellowish-brown clay to a depth of 29 inches 
and is brown clay loam below that depth. The underlying 
material is brownish glacial till of clay loam and loam tex- 


ture. It is compact and firm enough to restrict the growth 
of plant roots and the movement of water. 

These soils have moderately slow permeability and me- 
dium available moisture capacity in the root zone. The 
root zone is moderately deep in most. places but is deep in 
others. The water table is high in winter and spring. 

Cardington soils are extensive in the eastern part of this 
county. They are important for farming, and most of the 
acreage is used for cultivated crops. 

Typical profile of a Cardington silt loam, in a cultivated 
field in Porter Township, sec. 3, T. 5 N., R. 16 W. (ana- 
lytical data in table 10) : 


Ap—0 to 7 inches, dark grayish-brown (10YR 4/2) silt loam; 
weak, fine, granular structure; friable; abundant 
roots; strongly acid; abrupt, smooth boundary. 

B1—7 to 12 inches, dark yellowish-brown (10YR 4/4) silty clay 
loam; dark grayish-brown (2.5Y 4/2) coatings on 
ped surfaces; moderate, medium, subangular blocky 
structure; firm; few roots; very strongly acid; grad- 
ual, smooth boundary. 

B21t—12 to 16 inches, dark-brown (10YR 4/8) clay; dark- 
brown (10YR 8/3) coatings on ped surfaces; strong, 
medium, subangular blocky structure; very firm; few 
roots; thin discontinuous clay films on ped surfaces; 
very strongly acid; gradual, smooth boundary. 

B22t—16 to 21 inches, brown (10YR 4/3) and dark yellowish- 
brown (10¥YR 3/4) clay with common, coarse, distinct 
mottles of grayish brown (2.5Y 5/2); strong, coarse 
and medium, subangular blocky structure; very firm; 
moderate continuous clay films on ped surfaces; 
strongly acid; gradual, smooth boundary. 

B23t—21 to 29 inches, dark yellowish-brown (10¥R 3/4) clay; 
very dark grayish-brown (10YR 8/2) coatings; few, 
medium, distinct mottles of grayish brown (10YR 
5/2); weak, coarse and medium, subangular blocky 
structure; very firm; stains of manganese; thin con- 
tinuous clay films on ped surfaces; slightly acid; 
gradual, wavy boundary. 

B38t—29 to 31 inches; brown (1OYR 4/3) clay loam; weak, 
medium and coarse, subangular blocky structure; firm; 
thin clay films on vertical “surfaces; mildly alkaline; 
gradual, wavy boundary. 

C1—31 to 36 inches, brown (10YR 4/3) clay loam; massive; 
firm ; calcareous. 

C2—86 to 46 inches, yellowish-brown (10YR 5/4) clay loam; 
massive ; firm; calcareous. , 

C3—46 to 53 inches, dark yellowish-brown (10YR 4/4) clay 
loam; massive; firm; small fragments of shale; eal- 
careous, 

C4—53 to 63 inches, brown (10YR 4/8) loam; massive; firm; 
fragments of shale and a few pebbles; calcareous. 


In undisturbed areag, there area thin, dark-colored Al hor- 
izon and an accompanying A2 horizon. Depth to mottling ranges 
from about 12 to 20 inches. Dominant colors in the B horizon 
are in hues of 10YR and 7.5YR. The texture of the B2 horizon 
includes clay loam, silty clay loam, and: light silty clay, The 
weighted average clay content of the clay-enriched horizon 
ranges from about 35 to 40 percent. Depth to carbonates 
ranges from 27 to 55 inches. The © horizon is light clay loam 
and ‘heavy loam in some places. Its content of lime is relatively 
low; the calcium carbonate equivalent ranges from about 5 to 
20 percent. Reaction ranges from strongly acid to medium acid 
in the surface horizon and from very strongly acid to strongly 
acid.in the upper part of the B horizon. The pH values in- 
crease with depth in the B horizon. 

‘The Cardington soils are near, or are adjacent to, the well- 
drained Alexandria soils, the somewhat poorly drained Ben- 
nington soils, the poorly drained Condit soils, and the very 
poorly drained Pewamo soils. They are similar to Morley soils 
but are acid to a greater depth and have more shale and sand- 
stone fragments in the underlying till. he Cardington goils 
formed in till having a lower content of calcium carbonates 
than did the Morley and Blount soils. Along the boundary be- 
tween soil associations 2 and 4, it is difficult to distinguish 
Cardington soils from Morley soils. 
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Cardington silt loam, 2 to 6 percent slopes (CaB).— 
This soil is generally in good tilth, except in areas where 
the organic-matter content is low. Surface crusting is a 
concern in areas where the organic-matter content is low. 
Included in mapping were areas of the somewhat. poorly 
drained Bennington soils. 

This Cardington soil has moderate to rapid surface run- 
off and, in cultivated areas, the hazard of erosion is mod- 
erate. (Capability unit Ile~2) 

_ Cardington silt loam, 2 to 6 percent slopes, moder- 

ately eroded (CaB2)—The plow layer of this soil normally 
is more clayey than that of the uneroded Cardington. soils 
because material has been brought up from the subsoil. 
Crusting and sealing over are likely unless the organic- 
matter content is maintained at an optimum level. In- 
eluded in mapping were small areas of the somewhat 
poorly drained Bennington soils. These inclusions occupy 
the lowest areas. 

On this Cardington soil, surface runoff is moderate to 
rapid, and the hazard of erosion is moderate in cultivated 
areas, (Capability unit [Te-2) 

Cardington silt loam, 6 to 12 percent slopes (CaC).— 
This sloping soil occupies short breaks and hillsides. In 
some places it is adjacent to steeper areas of Alexandria 
soils; in other places it lies above or between areas of 
Cardington silt loam, 2 to 6 percent slopes, and Benning- 
ton soils. Included in mapping were small areas of well- 
drained Alexandria soils and of somewhat poorly drained, 
gently sloping Bennington soils. 

Tilth is generally good. Surface runoff is rapid and, in 
cultivated areas, erosion is a severe hazard unless a protec- 
tive cover is maintained. (Capability unit IITe-1) 

Cardington silt loam, 6 to 12 percent slopes, moder- 
ately eroded (CaC2)—This soil has lost much of its 
original surface layer through erosion, and the present 
plow layer now contains some material from the subsoil. 
This soil is more shallow to the underlying limy till than 
Cardington silt loam, 2 to 6 percent slopes. 

Generally, tilth is poor and the organic-matter content 
is low. The surface layer is highly susceptible to crusting. 
Surface runoff is rapid and, in cultivated areas, the hazard 
of erosion is severe unless a protective cover is maintained. 

(Capability unit I[Te-1) 


Casco. Series 


The Casco series consists of well-drained soils that 
formed in loamy outwash underlain by limy sand and grav- 
el at a depth ranging from 10 to 24 inches. These soils are 
moderately steep to steep, and they occupy kames and 
eskers that have undulating or irregular surfaces. Casco 
soils are mainly in the northwestern part of the county 
near Radnor. 

In a typical pnofile, the surface layer is dark grayish- 
brown loam about 7 inches thick. The subsoil is 10 inches 
thick. It is yellowish-brown light clay loam in the upper 
part and dark-brown gravelly clay loam in the lower part. 
Ce the subsoil is brown gravelly sand that contains 

ime. 

Casco soils have moderately rapid permeability in the 
surface layer and subsoil and very rapid permeability in 
the substratum. Available moisture capacity is low. The 
root zone is shallow because the underlying sand and grav- 
el are near the surface. 


Casco soils occur in only small acreages in this county. 
Most areas are used for pasture. These soils are not impor- 
tant for farming, but they generally are good sources of 
sand and gravel. 

Typical profile of a Casco loam in a wooded area in 
Radnor Township, sec. 4, T. 6 N., R. 20 W.: 

Ap—O to 7 inches, dark grayish-brown (10YR 4/2) loam; weak, 
fine, granular structure; friable; ubundant roots; neu- 
tral; abrupt, smooth boundary. 

Bl—7 to 10 inches, yellowish-brown (10Y¥R 5/4) light clay 
loam; weak, fine, subangular blocky structure; fria- 
ble; small amount of fine gravel; slightly acid; wavy 
boundary. 3 

JIB2t-10 to 17 inches, dark-brown (7.5¥R 4/4) gravelly clay 
loam; moderate, medium, subangular blocky struc- 
ture; firm; thin, continuous clay films on ped surfaces ; 
neutral; abrupt, irregular boundary. 

IIC—17 inches +, brown (10YR 4/3 to 5/3) gravelly sand; 
single grain; loose; stratified ; calcareous. 

The Ap horizon is brown (10YR 4/3 to 5/3 and 7.5YR 4/3) in 
some places. In addition to 10¥R and 7.5¥R, the B horizon 
has a hue of 5YR in some areas, The range in reaction includes 
slightly acid in the upper part of the solum. In some places the 
lower part of the B horizon is weakly calcareous. Tongues of 
plastic material in the lower part of the B horizon make the 
boundary with the sand and gravel very irregular in some 
places. The underlying outwash is variably stratified and in 
places is not gravelly. , 

The Casco soils have a thinner subsoil than the Fox soils 
and are not as deep to sand and gravel. 

Casco-Fox loams, 12 to 25 percent slopes, moderately 
eroded (C{£2).—Casco soils make up about 70 percent of 
this mapping unit, and Fox soils make up 30 percent. 
These soils occur in such a complex pattern that mapping 
each kind of soil is impractical. Except for the texture of 
the surface layer, the Fox soil has a profile similar to the 
one described as typical for the Fox series. 

The soils in this mapping unit are better suited to per- 
manent native pasture, or to trees, than they are to crops. 
Because the Casco soils.are dominant, management of this 
mapping unit is that suitable for the Casco soils. (Capa- 
bility unit VIe-2) 


Colyer Series 


The Colyer series consists of shallow, well-drained, 
light-colored soils that are very steep. ‘These soils formed 
in residuum weathered from outcrops of acid, gray shale. 
They are in areas bordering Alum Creek and the Olen- 
tangy River.and a few of its tributaries. 

A typical wooded Colyer soil has a ‘thin, black to very 
dark gray organic layer on the surface. Below this is 
very dark grayish-brown to dark grayish-brown, friable 
silt loam about 2 inches thick. The subsoil extends to a 
depth of about 13 inches. It is yellowish-brown and dark 
grayish-brown light silty clay loam in the top 2 inches 
and yellowish-brown silty clay loam below. The underly- 
ing material consists of yellowish-brown silty clay and 
shale fragments that make up 50 to 60 percent of the layer. 
Ata depth of 17 inches is dark-gray, hard shale. 

These soils have a shallow root zone. Permeability is 
moderate, and available moisture capacity is low. 

Colyer soils are not extensive in this county, and they 
are not important for farming. Because these soils are 
very steep and droughty, almost all of the acreage remains 
wooded. 
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Typical profile of Colyer silt loam, 25 to 50 percent 
slopes, in a wooded area in Brown Township, sec. 24, T. 5 
N., R.18 W.: 


O1—214 to % inch, leaf litter from deciduous hardwoods. 

O02—% inch to 0, black to very dark gray (10YR 2/1 to 3/1) or- 
ganic material. 

A1l—0O to % ineh, very dark grayish-brown (10YR 8/2) silt 
loam; weak, fine, granular structure; friable; abun- 
dant roots; medium acid; gradual, smooth boundary. 

A2—¥ inch to 2 inches, dark grayish-brown (10YR 4/2) silt 
loam; moderate, fine, granular structure; friable; 
abundant roots ; strongly acid; abrupt, wavy boundary. 

B1i—2 to 4 inches, yellowish-brown and dark grayish-brown 
(10YR 5/8, 4/2) light silty clay loam; weak, fine, 
subangular blocky structure; friable; abundant roots; 
very strongly acid; gradual, irregular boundary. 

B21—4 to 9 inches, yellowish-brown (10YR 5/4) silty elay 
Joam; weak, fine and medium, subangular blocky 
structure; firm; plentiful roots; fragments of shale; 

; very strongly acid; gradual, irregular boundary. 

B22—9 to 13 inches, yellowish-brown (10YR 5/6) shaly silty 
elay loam: weak, fine, subangnlar blocky structure; 
firm; few roots; grayish-brown (2.5Y 5/2) fragments 
of shale; very strongly acid; graduval, smooth 
boundary. 

©O—13 to 17 inches, yellowish-brown (10YR 5/6) very shaly 
silty clay; weak, fine, subangular blocky structure; 
some platiness inherited from shale; firm; grayish- 
brown (2.5Y 5/2) fragments of shale 50 to GO per- 
cent, by volume; extremely acid; abrupt, smooth 
boundary. 

R—17 inches +-, dark-gray (N 4/0) Ohio shale. 


The A horizon ranges from 1 to 4 inches in thickness, The B 
horizon is in hues of 7.5Y¥YR and 10YR. Its texture ineludes 
light silty clay, Weathered and disintegrated fragments of 
shale from the R horizon are evident in the B horizon, Depth 
to shale ranges from 15 to 20 inches. 

The Colyer soils are inost commonly adjacent to the some- 
what poorly drained Bennington soils, the moderately well 
drained Cardington soils, and the very poorly drained Pewamo 
soils, but they are also near the well drained Alexandria soils in 
some areas. Colyer soils are much shallower and generally 
much steeper than the soils nearby. 

Colyer silt loam, 25 to 50 percent slopes (CIF).—Use of 
this soil is limited mainly by very steep slopes. Erosion is 
a very severe hazard in bare areas. Included with this soil 
in mapping were some areas consisting of outcrops of raw 
shale. (Capability unit VITs-1) 


Condit Series 


The Condit series consists of light-colored, poorly 
drained, deep soils that formed in clay loam or loam gla- 
cial till of Wisconsin age. These soils are nearly level or 
depressional. They occupy uplands east, of the Olentangy 
River in the eastern and south-central parts of the county. 

A typical Condit soil has a friable silt loam surface 
layer about 8 inches thick. His very dark gray in the upper 
2 inches and dark gray below. The dominantly gray, clayey 
subsoil extends to a depth of 45 inches and is mottled with 
strong brown or yellowish brown. Below the subsoil is 
variegated gray, yellowish-brown, and reddish-brown clay 
loam that is wonky calcarcous. It is about 3 inches thick 
and is underlain by gray, yellowish-brown, yellowish-red, 
and strong-brown silty clay loam. 

These soils have slow permeability and medium avail- 
able moisture capacity. They have a seasonal high water 
table, and they dry out slowly in spring unless they are 
drained. These soils are seldom droughty because water 
seeps in from higher areas. 


SOIL SURVEY 


In this county, the total acreage of Condit soils is small. 
Drained areas are cultivated, but undrained areas generally 
are woodland. 

Typical profile of a Condit silt loam in a level pasture in 
Kingston Township, sec. 12, T. 5 N., R. 17 W.: 


A1—O to 2 inches, very dark gray (10YR 3/1) silt loam; weak, 
fine, granular structure; friable; medium acid; 
abundant roots; gradual boundary. 

A2--2 to 8 inches, dark-gray (10YR 4/1) silt loam with few, 
fine, distinct mottles of reddish brown (5YR 4/4) ; 
strong, medium, granular structure and weak, thin, 
platy structure in places; friable; strongly neid; plenti- 
ful roots; abrupt boundary. 

Blg—S to 14 inches, gray (10YR 5/1) fine clay loam with com- 
mon, fine, prominent mottles of strong brown (7.5YR 
5/6) ; moderate, medium, subangular blocky structure; 
firm; very strongly acid; common roots; gradual 
boundary, 

B2itg—14 to 24 inches, dark-gray (10YR 4/1) silty clay with 
cominon, meditun, prominent mottles of strong brown 
(75YR 5/6); strong, coarse, angular blocky strne- 
ture; very firm; moderate continuous clay films on ped 
surface; strongly acid; few roots; numerous concre- 
tions of manganese; abrupt bonndary. 

B22tg—24 to 45 inches, gray (10YR 5/1) silty clay loam with 
common, medium, prominent mottles of yellowish 
brown (10¥YR 5/6); weak, medium and coarse, sub- 
angular blocky structure; firm; thin discontinuous 
clay films on ped surfaces; medinm acid; very few 
roots; numerons concretions of manganese; gradual 
boundary. 

C1—45 to 48 inches, gray (10YR 5/1), yellowish-brown (10YR 
5/6), and reddish-brown (5YR 4/4) clay loam: mas- 
sive; firm; mildly alkaline and weakly calcareous; 
numerous fragments of shale; gradual boundary. 

C2—48 to 63 inches, gray (10¥R 5/1), yellowish-brown (10YR 
5/6), yellowish-red (5YR 4/6), and strong-brown 
(7.5YR 5/8) silty clay loam; massive; firm; mildly 
alkaline and calcareous ; numerous fragments of shale. 


In cultivated areas the Al horizon is dark gray, gray, or 
grayish brown in hues of 10YR and 2.5Y. It has weak, thin, 
platy structure in places. In a few places the -A and B horizons 
‘are grayish brown and mottling occurs immediately below the 
Al horizon. The texture of the B2 horizon includes clay loam 
and light silty clay. The weighted average clay content of the 
clay-enriched horizon ranges from about 35 to 40 percent. 
Depth to carbonates ranges from 27 to 55 inches. The © hori- 
zon includes light clay loam and heavy loam. Its content of 
lime is relatively low, and the calcium carbonate equivalent 
ranges from about 5 to 20 percent. Reaction ranges from me- 
dium acid to strongly acid in the surface horizon and from very 
strongly acid to strongly acid in the upper part of the B 
horizon. The pH values increase with depth in the B horizon, 

The Condit soils are the poorly drained member of 2 drain- 
age sequence that includes the well drained Alexandria soils, the 
moderately well drained Cardington soils, the somewhat poorly 
drained Bennington soils, and the very poorly drained Pewamo 
soils. The Condit soils are grayer throughout than the Benning- 
ton soils and are lighter colored than the Pewamo soils. 


Condit silt loam, 0 to 2 percent slopes (CnA).—This 
nearly level soil occupies small scattered areas that gen- 
erally ave adjacent to the somewhat poorly drained Ben- 
nington. soils. Included in mapping were small areas of 
Bennington soils and small areas of the very poorly drained 
Pewamo soils. 

This soil is sometimes ponded. Surface runoff is slow, 
and even in drained areas, wetness limits use. (Capability 
unit TI Tw-2) 


Eel Series 


The Eel series consists of deep, moderately well drained, 
light-colored soils that formed in medium-textured sedi- 
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ments recently washed from Wisconsin glacial till and 
from soils formed from. this till. These soils are nearly 
level and oecur on bottom lands throughout the county. 

A typical Eel soil has a dark grayish-brown, friable silt 
loam surface layer about 14 inches thick, This layer is un- 
derlain by brown light silty clay loam that extends to a 
depth of 28 inches. Below this, to a depth of 65 inches, is 
brown. loam and fine sandy loam and grayish and brownish 
loam. Distinct mottles of grayish brown and yellowish 
brown are between depths of 28 and 52 inches, 

The Eel soils have a deep root zone when the water table 
is low. Permeability is moderate, and available moisture 
capacity is high. The water table is high in winter and 
spring, and flooding is a ‘hazard. 

These soils occur in relatively small areas in this county, 
but they are important for farming. 

Typical profile of an Eel silt loam, in a field in Genoa 
Township, sec. 86, T. 3 N., R. 17 W.: 


Ap—0 to 14 inches, dark grayish-brown (1OYR 4/2) or brown 
(10YR 4/3), crushed silt loam ; weak, fine and medium, 
granular structure; friable; few roots; neutral; grad- 
ual, smooth boundary. 

C1—14 to 28 inches, brown (10YR 4/3) light silty clay loam ; 
weak, fine, subangular blocky structure; friable; few 
roots; neutral; gradual, smooth boundary. 

C2—28 to 35 inches, brown (10YR 4/38) loam with few, fine, 
distinct mottles of grayish brown (1LOYR 5/2); mod- 
erate, fine, subangular blocky structure; firm; few 
roots; neutral; abrupt, smooth boundary. 

C3—85 to 52 inches, brown (10YR 4/3) fine sandy loam with 
common, fine, distinct mottles of yellowish brown 
(1OYR 5/6) and grayish brown (10YR 5/2); weak, 
fine, granular structure; friable; neutral; abrupt, 
irregular boundary. 

C4— 52 to 60 inches, dark-gray (1LOYR 4/1) and yellowish-brown 
(10YR 5/6) loam; massive; loose; lenses of sandy 
clay loam one-half inch thick ; neutral; abrupt, smooth 
boundary. 

C5—60 to 65 inches, very dark grayish-brown (2.5Y 3/2) loam ; 
massive; firm; neutral; abrupt, irregular boundary. 

The A horizon ranges from dark grayish brown (10YR 4/2) 
to grayish brown (10YR 5/2). The C1 horizon ranges from dark 
brown (10YR 4/3) tobrown (10YR 5/3). The C2 horizon ranges 
from brown (10YR 4/3) to dark gray (10YR 4/1). In some 
places mottling is at a depth of as little as 18 inches. Texture 
of the C horizon ineludes silt loam and sandy clay loam, and 
there are lenses of sand or fine sandy loam in some places. 
Below a depth of 50 inches, the ‘underlying material is sand 
and gravel in some places. Reaction ranges from neutral to 
mildly alkaline. ; 

The Hel soils are adjacent to the well-drained Genesee soils, 
the somewhat poorly drained Shoals soils, and the very poorly 
drained Sloan soils. Unlike Genesee soils, Eel soils are mot- 
tled. The Bel soils are less gray and less mottled than the 
Shoals and Sloan soils. 


Eel silt loam (Ee)—Included with this nearly level 
soil in mapping were some areas of Genesee soils that were 
impractical to map separately. 

Fel silt loam is easy to cultivate; good tilth is easily 
maintained. Although this soil is flooded in places, the 
flooding normally does not limit use of this soil for the 
crops commonly grown. Erosion is not likely. (Capability 
unit’ IIw-4) 


Fox Series 


The Fox series consists of light-colored, well-drained 
soils that formed in silty or loamy glacial outwash ma- 
terial of Wisconsin age. These soils are underlain by strati- 
fied, calcareous sand and gravel at a depth of 24 to 42 


inches (fig. 4). They occupy benches and terraces along 
streams in the county and also an area of kames and eskers 
near the town of Radnor. These soils are generally high 
enough above streams to avoid flooding. 


SOU CRIT a): 
Figure 4.—Profile of a Fox loam. 


In a typical profile, the plow layer is brown, friable silt 
loam 6 inches thick. It is underlain by a subsoil that éx- 
tends to a depth of about 30 inches. The top 5 inches of 
the subsoil is reddish-brown silty clay loam, and the next 
layer is brown and reddish-brown gravelly clay loam. It is 
underlain by brown and dark reddish-brown gravelly clay 
loam, and by dark reddish-brown gravelly clay loam 
streaked light gray and white by lime. The underlying ma- 
terial is grayish-brown calcareous sand and gravel. 

These soils have a moderately deep root zone, Available 
moisture capacity is medium to low, and permeability is 
moderate. These soils are droughty in dry periods. They 
are, however, very well suited to irrigation. 

These soils are fairly extensive along the Scioto and 
Olentangy Rivers in this county, and they are important 
for farming. 

Typical profile of a Fox silt loam about 2.5 miles south- 
east of Norton, Marlboro ‘Township, sec. 14, T. 6 N., R. 19 
W.: 

Ap—0 to 6 inches, brown (10YR 4/8) silt loam; weak, fine, 
granular structure; friable; abundant roots; neutral ; 
abrupt, smooth boundary. 
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Bit—6 to 11 inehes, reddish-brown (5YR 4/8) silty clay loam; 
moderate, medium, subangular blocky structure; firm ; 
few roots; neutral; gradual, smooth boundary, 

IIB21t—11 to 16 inches, brown (10YR 4/3) and reddish-brown 
(5YR 4/3) gravelly clay loam; weak, fine, subangular 
blocky structure; firm; very few roots; abundant 
gravel; slightly acid; abrupt, smooth boundary. 

IITB22t—16 to 25 inches, brown (10YR 4/3; 5/3) and dark red- 
dish-brown (5Y¥R 3/8) gravelly Clay.loam; strong, 
coarse, subangular blocky. structure.’ firm;. slightly 
acid; gradual boundary. — 

ILB3t—25 to 80.inches, dark reddish-brown (5¥R 3/3) gravelly 
elay loam with light-gray (10YR 7/2) and white 
(1L0¥R 8/2) streaks of lime; massive; firm, plastic ; 
slightly effervescent; abrupt, irregular boundary. 

IIC-—-30 inches ++, grayish-brown (10YR 5/2) sand.and gravel ; 
single grain; loose; calcareous. 

The A horizon is sil loam and loam, The Ap horizon rangés 
from, brown (10YR 5/3) to dark grayish brown (LOYR 4/2) in 
color and from 5 to 10 inches in thickness. A 3- to 5-inch platy A2 
horizon of loam or silt loam texture is present in uncultivated 
areas, and in some cultivated areas there is a thin A2 below the 
Ap horizon. Depth to the highly calcareous stratified sand and 
gravel ranges from 24 to 42 inches. 

The gravel in the B21 and B22 horizons makes up 15 to 50 percent 
of these horizons. In thickness, the B1 horizon ranges from 3 to 11 
inches; the B2 from. about 10 inches to 24 inches; and the B3 from 
2 to 15 inches. 

Texture of the II1B2 horizon includes clay. The B3 horizon is 
plastic, and the texture includes gravelly clay. Tongues of the BS 
horizon are of varying lengths and extend into the substratum. 
Colors in the B horizon have a hue of 7.5YR in places, Color value 
in the upper horizon ranges from 8 to 5, and in the lower B from 
2 to 4. Chroma range is 3 to 4 in the upper B horizon and 2 to 4 in 
the Lower B. Through the entire solum the range in reaction is from 
neutral to strongly acid. 

The Fox soils are adjacent to the Casco and Ockley soils in 
some places and to the Thackery, Sleeth, and Westland soils in 
other places. Fox soils are shallower to sand and gravel than the 
Ockley soils, but they are deeper than the Casco soils. Unlike the 
Thackery and Sleeth soils, Fox soils are not gray and mottled. 
Fox soils are light colored, whereas the Westland soils are dark 
colored. 

Fox loam, 0 to 2 percent slopes (FIA)—The surface 
layer of this soil contains more sand and is coarser textured 
than the one in the profile described as typical for the Fox 
series. This soil generally is in very good tilth, and it does 
not crust so easily as the Fox silt loams. Included in 
mapping were small areas of the deep Ockley soils and 
some small areas of the moderately well drained Thackery 
soils. ; ; ; 

Erosion is not likely on this Fox soil, but droughtiness 
is a limitation to use for crops. (Capability unit IIs-1) 

Fox loam, 2 to 6 percent slopes (FIB)—This gently 
sloping soil has a surface layer that contains more sand 
and is coarser textured than the one in the profile described 
as typical for the Fox series. 

This soil generally has good surface tilth. Surface run- 
off is medium to rapid, and the hazard of erosion is moder- 
ate in cultivated areas. (Capability unit ITe-1) 

Fox silt loam, 0 to 2 percent slopes (FnA).—This nearly 
level soil occupies small, narrow areas on stream terraces 
and outwash plains. Included in. mapping were small areas 
of the deeper Ockley soils. } ; 

On this soil there is little or no erosion hazard. Tilth 
generally is good, and the soil is easily worked, but 
droughtiness limits its suitability for crops. (Capability 
unit [Ts-1) 

Fox silt loam, 2 to 6 percent slopes (Fn8).—This gently 
sloping soil occupies relatively long, broad stream terraces 
and outwash areas. Erosion is a moderate hazard in culti- 
vated areas. 


This soil generally is in good tilth and is easy to culti- 
vate, (Capability unit ITe-1) 

Fox silt. loam, 2 to 6 percent slopes, moderately 
eroded (FnB2).—This soil is on long, broad terraces along 
streams and in outwash areas. Erosion has removed part 
of the original surface soil, and the plow layer now con- 
tains material that was subsoil. Because of the loss of 
organic matter, this soil generally is in poor tilth. The 
available moisture capacity of this soil is lower than that 
of the uneroded Fox silt loams. 

This soil is subject to.a continuing hazard of erosion. 
(Capability unit [Te-1) 

Fox silt loam, 6 to 12 percent slopes (FnC}.—This soil 
generally occupies rather short slopes. Because surface 
runoff is medium to rapid, the hazard of erosion is severe 
in cultivated areas unless a protective cover is maintained. 
This soil generally is in good tilth and is easily cultivated. 
(Capability unit ITTe-3) 

Fox silt loam, 6 to 12 percent slopes, moderately 
eroded (fnC2).—This sloping soil occupies relatively short 
terrace breaks and short slopes in outwash areas. It has lost 
some of its original surface soil through erosion, and its 
present plow layer includes material from the subsoil. Past 
erosion has reduced the organic-matter content of the sur- 
face layer and has impai ved tilth. It has also lowered avail- 
able moisture capacity, 

This soil is subject to severe erosion. (Capability unit 
ITTe-3) 

Fox silt loam, 12 to 18 percent slopes, moderately 
eroded (FnD2).—This soil has Jost all but 2 or 3 inches of its 
original surface soil through erosion, and the plow layer 
now includes material from the subsoil. Its surface layer is 
sticky when wet, and it crusts more easily than that of 
the uneroded Fox soils. In some places the surface layer 
is gravelly. The profile of this soil is thinner to sand and 
gravel but is otherwise similar to the one described for the 
Fox series. 

On this soil, surface runoff is rapid and the hazard of 
erosion is very severe in cultivated areas. (Capability unit 


IVe-1) 


Genesee Series 


The Genesee series consists of light-colored, well-drained 
soils that formed in material washed from limy Wisconsin 
till and from soils formed on this till. The Genesee soils 
occupy flood plains throughout the county. 

Ina typical profile, the plow layer is dark erayish-brown 
silt loam. Because organic matter has accumulated in this 
layer, it is darker colored than the layer below. It is under- 
lain by dark-brown, dark grayish-brown, and dark yellow- 
ish-brown loamy material that has little or no visible struc- 
ture to indicate soil formation. 

These soils have a deep root zone. Their water table fluc- 
tuates but is seldom within 3 or 4 feet of the surface. Per- 
meability is moderate, and available moisture capacity is 
high. These soils are flooded occasionally. 

The Genesee soils are important for farming in this 
county, though their total acreage is small. 

Typical profile of a Genesee silt loam in cropland in 
Radnor Township, sec. 21, T. 5 N., R. 20 W.: 

Ap—O to 9 inches, dark grayish-brown (10YR 4/2) silt loam; 
weak, fine and medium, granular structure; friable; 
common roots; neutral; abrupt, smooth boundary. 
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C1—9 to 14 inches, dark-brown (10YR 4/8) silt loam; weak, 
fine, granular structure; friable; few roots; neutral; 
gradual, irregular boundary. 

C2—14 to 19 inches, dark-brown (10YR 4/3) silt loam; weak, 
fine, subangular blocky structure; friable; few roots; 
neutral; abrupt, irregular boundary. 

C3—19 to 43 inches, dark grayish-brown (1OYR 4/2) and brown 
(10YR 4/3), crushed light silty clay loam; weak, fine, 
subangular blocky structure; friable; few roots; neu- 
tral; abrupt, irregular boundary. 

C448 to 54 inches, dark yellowish-brown (10YR 4/4) sandy 
clay loam; massive; friable; neutral. 


The A horizon ranges from 9 to 14 inches in thickness. The 
C horizon ranges from a silt loam to light silty clay loam in 
the upper 80 inches. Sandy and clayey material occurs in layers 
below a depth of 43 inches. The Ap horizon is alkaline in some 
places. The C horizon is neutral to alkaline in the upper part 
and is neutral or caleareous in the lower part. Depth to bedrock 
generally is more than 10 feet. 

The Genesee soils are adjacent to, or are near, the moderately 
well drained Bel soils, the somewhat poorly drained Shoals 
soils, the very poorly drained Sloan soils, and in some places, 
the well drained Ross soils. Genesee soils have a thinner, 
lighter colored surface layer than Ross soils. 

Genesee silt loam (Gn)—This soil is nearly level; slopes 
are not more than 2 percent. Included with this soil in 
mapping were small areas of less well drained soils in 
alluvium. 

Genesee silt loam has good structure in the surface layer 
and is easy to cultivate. Most areas are subject to only 
occasional flooding, though small areas are flooded fre- 
quently. These frequently flooded areas are better suited 
to permanent pasture than to row crops. On this soil the 
hazard of erosion is negligible. (Capability unit IIw-4) 


Genesee Series, Shallow Variant 


In some soil series, a variant is included. A variant has 
many of the characteristics of the series in which it is 
placed, but it differs in at least one important characteris- 
tic, which is indicated by its name. The acreage of a variant 
is not large enough to justify establishing a new series. . 

The Genesee, shallow variant, soil in this county is simi- 
lar to typical soils of the Genesee series but is thinner to 
bedrock. The shallow variant is light colored and well 
drained. It occupies flood plains in the western part of the 
county. 

A typical Genesee soil, shallow variant, has a dark gray- 
ish-brown silt loam plow layer about 5 inches thick. The 
subsoil is 12 inches thick. It is dark grayish-brown coarse 
silty clay loam and brown fine sandy loam in the uppermost 
7 inches and brown. coarse sandy loam in the lower 5 inches. 
Limestone bedrock is at a. depth of 17 inches. 

These soils have a shallow root zone. Available moisture 
capacity is low, and permeability is moderate. 

In this county, the total acreage of the Genesee, shallow 
variant, soil is small. This soil is not important for 
farming. 

Typical profile of Genesee silt loam, shallow variant, ina 
field about 1 mile west of Bellepoint in Concord Township: 

Ap—0 to 5 inches, dark grayish-brown (10YR 4/2) silt loam; 
weak, fine, granular structure; friable; common roots ; 
neutral ; abrupt, smooth boundary. 

B21—5 to 8 inches, dark grayish-brown (10YR 4/2) coarse 
silty clay loam; weak, fine, subangular blocky struc- 


ture; friable; few roots, neutral; clear, smooth 
boundary. 
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B22—8 to 12 inches, brown (10¥R 4/3) fine sandy loam; weak, 
fine, subangular blocky structure; friable; neutral; 
abrupt, smooth boundary. 

B23—12 to 17 inches, brown (10YR 4/3) coarse sandy clay 
‘loam; moderate, fine and medium, subangular blocky 
structure; firm; 5 percent rounded pebbles; neutral; 
abrupt, wavy boundary. 

IIR—17 inches, light-gray (N 7/0) limestone bedrock. 

The Ap horizon is dark grayish brown (10¥R 4/2) or brown 
(10YR 4/3) in some places. The B horizon includes dark brown 
(10YR 4/3). Part of the B horizon is loam or silt loam in some 
places. The B horizon shows stratification. Reaction is mildly 
alkaline in some places. Rounded pebbles, 1 to 2 inches in dia- 
meter, make up from 0 to 10 percent of the soil mass. Depth 
to bedrock ranges from 15 to 20 inches. 

Genesee silt loam, shallow variant (Go)—This nearly 
level soil is shallow to bedrock and droughty. Erosion 1s not 
likely, but flooding is a hazard. Included with this soil in 
mapping were some areas that have a surface layer that is 
thicker and darker colored than that of this soil. (Capa- 
bility unit [Iw-4) 


Gravel Pit 


Gravel pit (Gp) generally occurs on kames, eskers, and 
outwash terraces. These pits are normally 15 to 80 feet 
deep and, in many places on the outwash terraces, are in 
areas of Casco and Fox soils. Only a few are now mined. 
The gravel is generally in layers that vary in thickness and 
change in composition within short distances. Between 
the gravelly layers are sandy ones that contain variable 
amounts of silty and clayey material. The gravel consists 
mainly of quartz and granite minerals, but there are 
smaller amounts-of limestone and shale. 

Because the soil has been disturbed by the mining opera- 
tions, erosion is active in and around areas of Gravel pit. 
Silting occurs in nearby drainageways because the exposed 
soil material is unstable and subject to erosion. The soil 
material contains little organic matter and has low avail- 
able moisture capacity, but sweetclover commonly estab- 
lishes itself naturally if it is not disturbed by mining 
operations. (Capability unit not assigned) 


Loudonville Series 


The Loudonville series consists of moderately deep, 
light-colored, well-drained soils that formed in thin, acid 
glacial till of Wisconsin age and is underlain by sandstone 
bedrock. These soils occupy small, scattered areas on up- 
lands in the eastern part of the county. 

A typical cultivated Loudonville soil has a brown silt 
loam plow layer. The subsoil is more clayey than the sur- 
face layer, and it contains fragments of sandstone in the 
lower part. Both the surface layer and the subsoil are 
strongly acid or very strongly acid unless these soils have 
been limed. Light yellowish-brown sandstone is at a depth 
of about 82 inches. 

Loudonville soils have a moderately deep root zone and 
moderate permeability. Available moisture capacity is low. 
These soils are droughty. 

Loudonville soils occupy a small acreage in the county, 
but they are important to farming. 

Typical profile of a Loudonville silt loam in cropland, in 
Harlem Township, sec. 30, T. 3 N., R. 16 W.: 

Ap—O0 to 8 inches, brown (10YR 4/8) silt loam; weak, fine, 


granular structure; friable; plentiful roots; strongly 
acid ; abrupt, wavy boundary. 
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B1—8 to 13 inches, brown (7.5YR 4/4) silt loam ; moderate, fine 
and medium, granular structure; friable; few roots; 
strongly acid; gradual, smooth boundary. 

B21t—13 to 18 inches, brown (7.5YR 4/4) silty clay loam ; 
weak; medium, subangular blocky structure; friable ; 
few roots; thin, patchy clay films on ped surfaces; 
very strongly acid; gradual, smooth boundary. 

B22t—18 to 26 inches, brown (7.5YR 4/4) silty clay loam ; 
moderate, medium, subangular blocky structure ; firm ; 
thin continuous clay films on ped surfaces; very 
strongly acid; abrupt, irregular boundary. 

TIB8—2G to 32 inches, brown (7.5YR 4/4) silty clay loam; mas- 
sive; friable; very strongly acid; fragments of sand- 
stone; abrupt, irregular boundary. 

TIR—82 inches ++, light yellowish-brown (10Y¥R 6/4) sand- 
stone bedrock. 

The Ap horizon ranges from 6 to 10 inches in thickness. It is dark 
brown in some places. Part of the B horizon is clay loam in some 
places. Clay makes up as much as 386 percent of the B horizon in 
some places. The B horizon ranges from 17 to 33 inches in thickness 
and from very strongly acid to medium acid, In addition to T5BYR, 
it has a hue of 10YR in some places. Depth to sandstone bedrock 
ranges from 20 to 42 inches. 

The Loudonville soils are adjacent to, or are near, the Alex- 
andria, Cardington, and Bennington soils, but they formed in 
thinner till than those soils. Loudonville soils are not gray or 
mottled as are the Cardington and Bennington soils. 

Loudonville silt loam, 2 to 6 percent slopes (loB}.— 
This gently sloping soil generally has good surface struc- 
ture. The surface is likely to crust in areas where organic- 
matter content is low. 

On this soil, surface runoff is moderate to rapid and the 
hazard of erosion is moderate. (Capability unit ITe-2) 

Loudonville silt loam, 6 to 12 percent slopes, moder- 
ately eroded (loC2).—This sloping soil has lost some of its 
original surface soil through erosion, and its plow layer is 
partly material from the subsoil. The profile of this soil is 
thinner than the one described as typical for Loudonville 
series, ; 

Where this soil is cultivated, soil structure and tilth are 
generally poor, and surface runoff is rapid enough to create 


a severe hazard of erosion. (Capability unit ITTe-2) 


Loudonville Series, Shallow Variant 


The Loudonville, shallow variant, soils in this county 
are light colored, well drained, and shallow to sandstone 
bedrock. These soils occupy very steep side slopes adjacent 
to Duncan Run, Perfect Creek, and Big Walnut Creek. 

In a typical profile, the plow layer is dark grayish- 
brown silt loam about 4 inches thick. The subsoil extends 
to a depth of about 18 inches and is brown light silty clay 
loam in the upper part and dark yellowish-brown clay 
loam in the lower part. Below the subsoil is sandstone bed- 
rock, The soil material is acid throughout unless it has 
been. limed. 

These soils have a shallow root zone. Permeability is 
moderate, and available moisture capacity is low. These 
soils are very droughty. 

In this county, these soils are in a small total acreage, 
and they are not important for farming. 

Profile of Loudonville silt loam, shallow variant, 25 to 
50 percent slopes, along Duncan Run about 1 mile south- 
west of the town of Duncan Run in Harlem Township, 
sec. 8, T.3 N., R.16 W.: 

Ap-0 to 4 inches, dark grayish-brown (10¥R 4/2) silt loam; 


weak, fine, granular structure; friable; slightly 
acid; abrupt, wavy boundary. 


B21t4 to 8 inches, brown (10YR 4/3) light silty clay loam; 
moderate, medium, subangular blocky structure; 
friable ; 5 percent of horizon is thin fragments of sand- 
stone less than 6 inches in length; thin, patehy clay 
films on ped surfaces; medium acid; clear, smooth 
boundary. 

B22t-S to 18 inches, dark yellowish-brown (10YR 4/4) clay 
loam; strong, coarse, subangular blocky structure; 
firm; 10 percent of horizon is thin fragments of sand- 
stone less than 6 inches in length; thin, patchy clay 
films on vertical ped surfaces; strongly acid; abrupt, 
wavy boundary. 

IIR-13 inches +, sandstone bedrock. 

The Ap horizon is brown (10YR 4/3) or very dark grayish 
brown (10Y¥R 4/2) in some places. The B horizon includes a 
ne of 7.5YR ‘and texture of silty clay loam and loam, Reac- 
tion ranges from slightly acid to strongly acid in the surface 
horizon and from medium acid to very strongly acid in the B 
horizon. From 2 to 15 percent of the B horizon consists of thin 
fragments of sandstone, Depth to bedrock ranges from 13 to 20 
inches. 

Loudonville silt loam, shallow variant, 25 to 50 per- 
cent slopes {LsF)—This soil occupies short, very steep 
slopes where surface runoff is very rapid. 

On this Loudonville soil, the hazard of erosion is very 
severe unless a protective cover is maintained. Most of the 
acreage is wooded. (Capability unit VITe-1) 


Made Land 


Made land (Ma) consists mostly of fill material that has 
notrue profile. In most areas the soil material has been dis- 
turbed and changed by earthmoving operations. The ma- 
terial generally is calcareous clay loam that is a mixture 
of subsoil and a small amount of the original surface soil. 
A. few areas have been topdressed with several inches of 
original surface soil that helps in establishing and main- 
taining good vegetative cover. 

Made land has low organic-matter content and an im- 
balance of plant nutrients. The soil material varies consid- 
erably in short horizontal distances, and in. some places, 
is In poor condition for plant growth. Graded areas are 
bare and are easily eroded, but grass can be established by 
mulching, fertilizing, and seeding. Trees that tolerate the 
calcareous soil and its poor tilth can be grown. (Capability 
tit not assigned) 


Marsh 


Marsh (Mc), a land type, consists of areas along streams 
and lakes. Periodically each year, these areas are covered 
by floodwater that deposits silty material on the bottom 
lands. The soil material is soft and sticky and has no dis- 
cernible horizons. Most areas are covered with marsh 
grasses. Also growing in these areas are cattails, rushes, 
sedges, and willows. Marsh provides good habitat for 
waterfowl and for muskrats and mink. It is also a feed- 
ing and breeding place for fish, frogs, and insects. (Capa- 
bility unit not assigned) 


McGary Series 


The McGary series consists of light-colored, somewhat 
poorly drained soils. These soils formed in moderately fine 
textured, limy sediments of Wisconsin age deposited on 
stream terraces by slack water. 
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A typical McGary soil has a dark grayish-brown silt 
loam plow layer about 8 inches thick. The subsoil extends 
to a depth of 41 inches and is mottled with yellowish 
brown, very dark gray, and grayish brown. It is dark- 
brown silty clay loam in the uppermost 3 inches. Below 
this, the subsoil is dark-eray and dark yellowish-brown 
silty clay. The movement of water is restricted in the sub- 
soil. The subsoil is underlain by yellowish-brown and very 
dark gray silty clay loam and very dark grayish-brown 
gravelly clay loam. 

These soils have a moderately deep root zone in_ most 
places. Permeability is slow, and available moisture 
capacity is medium within the root zone. The water table 
is seasonally high for a significant period. 

The McGary soils occupy a small total acreage in this 
county. 

Typical profile of a MeGary silt loam in a meadow in 
Berlin Township, sec. 26, T. 4 N., R. 18 W.: 


Ap—0 to 8 inches, dark grayish-brown (10YR 4/2) silt loam; 
moderate, fine, granular structure; friable; abundant 
roots; slightly acid; abrupt, smooth boundary. 

Bi—8 to 11 inches, dark-brown (10YR 4/3) silty clay loam 
with many, fine, faint mottles of yellowish brown 
(LOYR 5/6) and very dark gray (10YR 3/1); mod- 
erate, medium, subangular blocky structure; firm ; few 
roots; medium acid; gradual, wavy boundary. 

B21tg—11 to 28 inches, dark-gray (10YR 4/1) silty clay with 
many, fine, prominent mottles of yeHowish brown 
(10YR 5/6); gray (N 5/0) clay coatings; strong, me- 
dium, subangular blocky structure; very firm; few 
roots ; few concretions of manganese and iron ; slightly 
acid grading to neutral; gradual, wavy boundary. 

B22tg-——28 to 41 inches, dark yellowish-brown (10YR 4/4) silty 
clay with common, fine and medium, distinct mottles 
of yellowish brown (10¥R 5/8) and grayish brown 
(10YR 5/2); gray (N 5/0) clay coatings; very dark 
gray (N 3/0) coatings along old root channels; strong, 
coarse, subangular blocky structure; very firm; neu- 
tral; abrupt, wavy boundary. 

Cig—41 to 51 inches, yellowish-brown (10YR 5/6) silty clay 
loam with common, fine, faint and distinct mottles of 
yellowish brown (LOYR 5/8), very dark gray (10YR 
3/1), and gray (N 5/0); weak, thin, platy structure; 
firm; neutral; gradual, smooth boundary. 

C2g—51 to 55 inches, very dark gray (10YR 3/1) silty clay loam 
with common, medium, faint and distinct mottles of 
yellowish brown (10YR 5/8) and dark gray (N 4/0) ; 
moderate, thin, platy structure; firm; neutral; 
gradual, smooth boundary. 

C3—55 to 57 inches, very dark gray (10YR 3/1) silty clay loam; 
massive; firm; neutral; abrupt, irregular boundary. 

IIC4—57 to 70 inches, very dark grayish-brown (10YR 3/2) 
gravelly clay loam; massive ; firm; neutral, 

The Ap horizon is dark grayish brown or grayish brown in 
hues of 10YR and 2.5¥. A thin, light brownish-gray, mottled 
A2 horizon occurs in some areas. The B horizon ranges from 
22 to 35 inches in thickness. It includes a hue of 2.5Y and, in 
some places, is mottled with gray. Depth to the platy or lami- 
nated sediments ranges from 30 to 50 inches, Reaction ranges 
from strongly acid to slightly acid in the upper part of the B 
horizon. The pH values increase with depth in the lower part 
of the B horizon, The C horizon is caleareous in some places. 

The McGary soils are associated with, or are adjacent to, 
the dark-colored, very poorly drained Bonpas soils. 


MeGary silt loam, 0 to 2 percent slopes (MgA).—This 
nearly level soil can be worked only within a narrow range 
of moisture content without clodding or puddling. 

Seasonal wetness is a limitation to the use of this soil, 
but erosion is not likely. (Capability unit IIw-3) 


Millsdale Series 


The Millsdale series consists of moderately deep, dark- 
colored, very poorly drained soils that formed in mod- 
erately fine textured to medium-textured till. These soils 
are underlain by limestone at a depth ranging from 20 to 
40 inches, They are level to nearly level, and they occupy 
uplands in the western part of the county. 

In a typical profile, the surface layer is black or very 
dark gray, firm silty clay loam about 7 inches thick. The 
subsoil, to a depth of 19 inches, is black, very dark gray, 
and grayish-brown silty clay loam, Below this is yellowish- 
brown clay loam. Mottling of yellowish brown. and gray 
begins at a depth of about 12 inches. At a depth of about 
23 inches is a layer of gray silty clay that contains frag- 
ments of limestone. Gray limestone bedrock is at a depth 
of 30 inches. 

These soils have a moderately deep root zone, and they 
are high in organic-matter content. Permeability is mod- 
érately slow. These soils are seasonally wet, particularly 
in winter and spring. They have a high moisture supply” 
ing capacity because of seepage from adjacent soils, Even 
in drained areas, wetness is a continuing hazard. 

In this county most of the acreage of Millsdale soils is 
used for cultivated crops. Though their total acreage 1s 
not large, locally they are important for farming. - 

Typical profile of Millsdale silty clay loam_in a meadow 
in Radnor Township, sec. 28, T. 6 N., R. 20 W.: 


Ap—0 to 7 inches, black (1OYR 2/1) or very dark gray (10YR 
3/1) crushed silty clay loam; weak, fine, subangular 
blocky structure; firm; abundant roots; slightly acid ; 
abrupt, smooth boundary. 

Big—7 to 9 inches, black (LOYR 2/1) silty clay loam; mod- 
erate, medium, subangular blocky structure; firm; 
plentiful roots; slightly acid; abrupt, smooth bound- 


ary. 

B21tg—9 to 12 inches, very dark gray (10¥YR 3/1) silty clay 
loam; strong, medium, subangular blocky structure ; 
firm; thin continnous clay films on ped surfaces ; neu- 
tral; gradual, smooth boundary. 

R22tg—12 to 19 inches, grayish-brown (1OYR 5/2) silty clay 
loam with common, medium, distinct mottles of yel- 
lowish brown (1OYR 5/6) ; gray (10YR 5/1) coatings; 
strong, medium, subangular blocky structure; firm; 
moderate continuous clay films on ped surfaces; few 
roots; neutral; gradual, irregular boundary. 

B23tg—19 to 23 inches, yellowish-brown (10YR5/6) clay loam 
with common, coarse, prominent mottles of gray (N 
6/0); gray (N -6/0) coatings; strong, coarse, sub- 
angular blocky structure; firm; thin discontinuons 
clay films on vertical surfaces; mildly alkaline; grad- 
ual, irregular boundary. 

IIB3g—23 to 30 inches, gray (N 5/0) silty clay with few, fine, 
prominent mottles of yellowish brown (10¥R 5/6); 
massive; very firm; fragments of limestone; abrupt, 
smooth boundary. 

IIR—30 inches ++, gray (10YR 5/1) limestone bedrock. 

Tlie Ap horizon is very dark brown (10YR 2/2) in some 
places. The darker colors extend to depths between 10 and 14 
inches. In some places the gleyed B horizon is heavy silty ciay 
loam or light silty clay, and the clay content is more than 35 
percent. The lower 2 to 10 inches of the B horizon generally 
developed in material weathered from limestone, but in some 
places it developed from till. Reaction ranges from neutral 
to medium acid in the Ap horizon. The pH values increase with 
depth. 

The Millsdale soils are very poorly drained members of a 
drainage sequence that includes the well-drained Milton soils 
and the somewhat poorly drained Randolph soils, Millsdale 
soils are similar to the Pewamo soils, but unlike them, are 
underlain by limestone at a depth of 20 to 40 inches. 
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Millsdale silty clay loam (Mn).—This nearly level soil 
is ponded in some places, and wetness is its major limita- 
tion to use. This wet soil can be worked satisfactorily only 
within a narrow range of moisture content. The content of 
organic matter is high in this soil, and it generally has 
good structure and tilth. (Capability unit IIIw-3) 


Milton Series 


The Milton series consists of moderately deep, light- 
colored, well-drained soils that, formed in limy glacial till 
of Wisconsin age and are underlain by limestone bedrock. 
These soils are nearly level to moderately steep and occupy 
uplands in the western part of the county. 

A typical Milton soil thas a silt loam surface layer that 
is very dark gray in the upper part and brown in the lower 
part. In cultivated areas the surface layer is dark grayish 
brown. The subsoil is more clayey than the surface layer 
and is dark yellowish brown and yellowish brown. ‘The 
lower part of the subsoil formed in limestone residuum and 
contains many ‘fragments of limestone. Limestone bedrock 
is at a depth of 26 inches. 

These soils have 1 moderately deep root zone. Permea- 
bility is moderately slow, and available moisture capacity 


is medium. . ; 
The Milton soils are not extensive in this county, but 


they are important for farming. 
Profile of 2 Milton silt loam in 1a wooded area in Rad- 
nor Township, sec. 21, T. 6 N., R. 20 W.: 


A1—0O to 3 inches, very dark gray (10YR 3/1) silt loam; weak, 
very fine, granular structure; friable; abundant 
roots; slightly acid; abrupt, smooth boundary. 

A2—8 to 7 inches, brown (10YR 5/3) silt loam; weak, very 
fine, subangular blocky structure; friable; plentiful 
roots; slightly acid; abrupt, wavy boundary. 

B1—7 to 11 inches, dark yellowish-brown (10YR 4/4) silty 
clay loam; weak, fine, subangular blocky structure; 
friable; few roots; medium acid; gradual, irregular 
boundary. 

B21t—11 to 18 inches, yellowish-brown (10YR 5/4) clay loam ; 
moderate, medium, subangular blocky structure; firm ; 
very few roots; thin continuous clay films on ped 
surfaces; medium acid; abrupt, irregular boundary. 

TIB22t—18 to 26 inches, dark yeNlowish-brown (10¥R 3/4) silty 
clay; strong, medium, subangular blocky structure ; 
firm; thin discontinuous clay films on ped surfaces; 
common fragments of limestone; neutral, but soil 
material near fragments of limestone is ‘calcareous; 
abrupt, irregular boundary. 

IIR-26 inches +, gray (10YR 5/1) limestone bedrock. 


In cultivated areas there is a dark grayish-brown Ap hori- 
zon 6 to 10 inches thick. The B horizon includes a hue of 7.5YR 
and a texture of clay. Reaction ranges from slightly acid to 
strongly acid in the Bl horizon and the upper part of the B2 
horizon, The pH value increases with depth. In some areas the 
part of the solum that developed from till lies directly over 
limestone, In a few areas there is a C horizon of caleareous 
till that is 2 to 7 inches thick and has a high content of lime- 
stone. In some places the lower part of the B horizon derived 
from limestone is clay 1 to 10 inches thick. Depth to Hmestone 
bedrock ranges from 20 to 40 inches, 

The Milton soils are most commonly adjacent to the very 
poorly drained Millsdale soils and the somewhat poorly 
drained Randolph soils, Milton ‘soils are not so gray and mottled 
as are the Randolph and Millsdale soils. 


Milton silt loam, 0 to 2 percent slopes (MoA).—This 
nearly level soil occupies small areas on uplands and in 
many places is adjacent to Randolph and Millsdale soils. 


On this soil surface runoff is slow to medium. The haz- 
ard of erosion is slight to none, but a moderately shallow 
depth to limestone is a limitation. This soil tends to be 
droughty. (Capability unit TTs-1) 

Milton silt loam, 2 to 6 percent slopes (MoB).—This 
gently sloping soil occupies small areas on uplamds and_is 
adjacent to other Milton soils and to Randolph and Mills- 
dale soils. Surface runoff from this soil is medium to rapid, 
and the hazard of erosion is moderate in cultivated areas. 
(Capability unit TTe-2) 

Milton silt loam, 2 to 6 percent slopes, moderately 
eroded (MoB2).—The surface layer of this soil is a mixture 
of the original surface soil and the upper part. of the sub- 
soil. It is more clayey and sticky than the surface layer 
of the soil described as typical for the Milton. series. 

Where this soil is cultivated, it is susceptible to crusting 
and sealing. Surface runoff is medium to rapid, and ero- 
sion is a continuing hazard. (Capability unit ILe-2) 

Milton silt loam, 6 to 12 percent slopes, moderately 
eroded (MoC2).—This soil occupies hillsides along drain- 
ageways. It is a little thinner to limestone than. the soil 
described as typical for the Milton series. Included -with 
this soil in mapping were small areas of the shallow 
Ritchey soils. 

On this Milton soil, surface runoff is rapid and the haz- 
ard of erosion is severe in cultivated areas. (Capability 
unit [TTe-2) 

Milton silt loam, 12 to 18 percent slopes, moderately 
eroded (MoD2).—This moderately steep soil is on hillsides 
adjacent to drainageways and streams. Because water ero- 
sion has removed much of the original surface soil, the sur- 
face layer is thin in untilled areas. In cultivated areas the 
surface layer contains material from the upper subsoil. 
Available moisture capacity is lower in this soil than in 
the other Milton soils. 

This soil has rapid surface runoff and in cultivated 
areas a very severe hazard of erosion. (Capability unit 
TVe-1) 


Morley Series 


The Morley series consists of light-colored, moderately 
well drained and well drained soils on uplands. These soils 
formed in limy silty clay loam or clay loam glacial till of 
Wisconsin age. They are gently sloping to steep. 

A typical Morley soil has a dark grayish-brown, friable 
silt loam surface layer 7 inches thick. The subsoil extends 
to a depth of 28 inches. It is brown silty clay loam in the 
upper part, dark-brown silty clay in the middle part, and 
dark-brown silty clay loam in the lower part. The underly- 
ing material is firm, calcareous, brownish glacial till of 
silty clay loam and clay loam texture. The clayey subsoil 
restricts the movement of water and the penetration of 
roots. 

These soils have a moderately deep root zone and slow 
permeability. Available moisture capacity is generally me- 
dium in the root zone but, is low in the steep eroded areas. 
These soils are saturated with free water for short periods, 
generally in spring and winter. 

Morley soils occupy a large acreage in this county: They 
are important for farming, and most of their acreage is 
usec for cultivated crops. 
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Profile of a Morley silt loam 3 miles northwest of town 
of Delaware in Troy Township (analytical data in table 
10): 

' Ap—O to 7 inches, dark grayish-brown (10YR 4/2) silt loam, 
dark brown (10YR 4/3) when crushed; some material 
from the Bi horizon; weak, fine, crumb structure; 
friable; abrupt, smooth boundary. 

B1—7 to 11 inches, brown (10YR 4/3) silty clay loam; mod- 
erate, medium, subangular blocky structure; grayish- 
brown (10YR 5/2) and brown (10YR 5/3) degradation 
surfaces; firm; clear, smooth boundary. 

B21t—11 to 16 inches, dark-brown (10YR 4/8) silty clay with 
few, fine, faint mottles of grayish brown (10YR 5/2) ; 
strong, medium and coarse, subangular and angular 
blocky structure; faint degradation on vertical faces ; 
very thin clay coatings on ped surfaces; very firm; 
gradual lower boundary. 

B22t—16 to 21 inches, dark-brown (10YR 4/8) silty clay with 
few, fine, faint mottles of strong brown (7.5YR 5/6) 
and grayish brown (10YR 5/2); strong, medium and 
coarse, subangular and angular blocky structure; thin 
clay coatings on ped faces; very firm; abrupt, wavy 
lower boundary. : 

B38—21 to 28 inches, dark-brown (1OYR 4/3) silty day loam 
with many, medium, faint mottles of dark yellowish 
brown (LOYR 4/4); moderate, medium and coarse, 
subangular blocky structure; thin clay seams on ver- 
tical ped faces, very thin seams on horizontal faces; 
firm; calcareous; gradual lower boundary. i 

Cl1—28 to 34 inches, dark grayish-brown (10YR 4/2) and dark 
yellowish-brown (10YR 4/4) silty clay loam; weak, 
coarse, angular blocky structure; gray (2.5Y 5/1) 
clay coatings and vertical clay seams; faint platy 
cleavage; firm; calcareous; gradual lower boundary. 

C2—34 to 40 inches, dark grayish-brown (10YR 4/2), brown 
.(10YR 4/3), and grayish-brown (10YR 5/2) clay loam 
with few fine, faint mottles of brown (7.5YR 5/8) ; 
weak, coarse, angular blocky structure; dark-gray 
(10YR 4/1), gray (1LOYR 5/1), and light-gray (10YR 
6/1 and 7/1) coatings; strong platy cleavage; firm ; 
calcareous; gradual lower boundary. 

C38—40 to 46 inches, same as C2 horizon except slightly more 
firm in consistence. 

C446 to 54 inches, dark grayish-brown (10YR 4/2) and 
brown (10YR 4/3) clay loam; massive; vertical ir- 
regular cleavage planes; gray (10Y¥R 6/1) and light- 
gray (10YR 7/2) lime coatings; firm; calcareous; 
gradual lower boundary. 

C5—54 to 60 inches, same as C4 horizon except cleavage planes 
are somewhat distinct. 


The B2 horizon is clay in some places, Depth to the calcare- 
ous till ranges from 23 to 35 inches. The solum ranges from 23 
to 81 inches in thickness. Some Morley soils have very little, if 
any, mottling in the B22 horizon. 

The Morley soils are members of a drainage sequence that 
includes the somewhat poorly drained Blount soils and the 
very poorly drained Pewamo soils. Morley soils are less gray 
and less mottled than the Blount soils, and they are much 
lighter colored than Pewamo soils. It is difficult to separate 
Morley soils from Cardington soils along the boundary between 
soil associations 2 and 4. The Morley soils formed in till having 
a higher content of lime than did the Cardington soils. They 
are not leached so deeply as are the Cardington soils, and their 
profile contains less shale and sandstone than those soils. 


Morley silt loam, 2 to 6 percent slopes (MrB}.—This 
gently sloping soil occupies large irregular areas on undu- 
Jating uplands. Included with this soil in mapping were 
some areas of the somewhat poorly drained Blount soils 
and some small pockets of the very poorly drained Pewamo 
soils. 

This soil has medium to rapid surface runoff, and ero- 
sion is a moderate hazard in cultivated areas. In some areas, 
particularly on the lower slopes, this soil is wet later in 
oe than are areas on the upper slopes. (Capability unit 

e-2) 


Morley silt loam, 2 to 6 percent slopes, moderately 
eroded (MrB2).—This gently sloping soil occupies’ large 
irregular areas on undulating uplands, Its surface layer 1s 
a mixture of original surface soil and the upper part of the 
subsoil. The surface layer contains more clay than that of 
the uneroded Morley soils, and it is more crusty and is sub- 
ject to puddling. Included with this soil in mapping were 
small areas of the somewhat poorly drained Blount and 
the very poorly drained Pewamo soils. 

Because this Morley soil has medium to rapid surface 
runoff, erosion is a severe hazard in cultivated areas, Some 
areas, generally those on the lower slopes, remain. wet later 
in spring than other areas. (Capability unit [[Te-1) 

Morley silt loam, 6 to 12 percent slopes (MrC).—This 
sloping soil is in rather long narrow areas on uplands near 
streams in the western half of the county. The surface run- 
off of this soil is rapid, and there is a severe hazard of ero- 
sion in. cultivated areas. (Capability unit ITIe-1) 

Morley silt loam, 6 to 12 percent slopes, moderately 
eroded (MrC2).—This soil has lost some of its original 
surface soil through water erosion, and where cultivated, 
its present surface layer is a mixture of the original surface 
soil and material from the subsoil. This soil is more diffi- 
cult to plow than uneroded Morley soils, and it is more 
susceptible to crusting and puddling. 

‘This soil has rapid surface runoff and, in cultivated 
areas, the hazard of erosion is severe, (Capability unit 
IITe-1) 

Morley silt loam, 12 to 18 percent slopes (MrD).—This 
moderately steep soil occupies small scattered areas along 
drainageways in the western half of the county. It gener- 
ally is in areas between higher lying Morley soils or Blount 
soils and the wet, dark-colored Pewamo soils. This soil has 
a thinner surface layer than the one in the profile described 
as typical for the Morley series. 

Where this Morley soil is cultivated, the hazard of ero- 
sion is very severe. (Capability unit [Ve-1) 

Morley silt loam, 12 to 18 percent slopes, moderately 
eroded (MrD2).—This soil occupies small scattered areas. 
Erosion has removed all but about 3 inches of the original 
surface layer and, in cultivated areas, the present plow 
layer is a mixture of about equal amounts of the original 
surface soi] and subsoil material. Tilth generally is very 
poor. 

Surface runoff from this soil is rapid and, in cultivated 
areas, the hazard of eresion is very severe. (Capability 
unit [Ve-1) 

Morley silt loam, 18 to 25 percent slopes, moderately 
eroded (Mr£2).—This steep soil occupies scattered breaks 
along drainageways. It has a thin surface layer because 
erosion has removed part of the original surface soil. 

Because this soil is steep and has very rapid surface 
runoff, erosion is a severe hazard unless a protective cover 
is maintained. Cultivated crops are not suitable. (Capabil- 
ity unit VIe-1) : 

Morley soils, 6 to 12 percent slopes, severely eroded 
(MsC3).—These soils have a silty clay loam or clay loam 
surface layer that is sticky when wet and can be worked 
only within a narrow range of moisture content. Locally, 
shallow gullies are common. Included with these soils in the 
mapping were some areas of moderately eroded Morley 
soils. 

These severely eroded soils crust easily. Unless practices 
are used to improve the surface soil, seed germination is 
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poor. Runoff is rapid, and the hazard of erosion is very 
severe in cultivated areas. (Capability unit [Ve-3) 
Morley soils, 12 to 18 percent slopes, severely eroded 
(MsD3).—These moderately steep soils have a surtace layer 
of silty clay loam or clay loam that is sticky, crusts easily, 
and is difficult to tilL Locally, shallow gullies are common, 
Included with these soils in mapping were small areas of 
moderately eroded or slightly eroded Morley soils. 
These severely eroded Morley soils are not suited to cul- 
tivated crops, because of their slope and of past erosion, 
Seed germination is poor. Surface runoff is rapid or very 
rapid, and erosion is a very severe hazard unless a protec- 
tive Gover is maintained. (Capability unit VIe-1) 


Ockley Series 


The Ockley series consists of deep, well-drained, light- 
colored soils that formed in silty or loamy glacial outwash. 
These soils are underlain by stratified, ‘limy sand and 
gravel. They are nearly level to moderately steep and oc- 
cupy outwash valley trains or terraces throughout the 
county. These soils are above the normal level “ot floods. 

A typical cultivated Ockley soil has a silt loam plow 
layer that is dark brown in the upper part and dark gray- 
ish brown in the lower part. This layer is friable and easy 
to till. The subsoil extends from a depth of 8 inches to 51 
inches. It is dark reddish-brown silt loam to a depth of 
14 inches and is dark reddish-brown to reddish-brown 
silty clay loam between depths of 14 and 19 inches, Below 
19 mches the subsoil is dark reddish-brown and reddish- 
brown gravelly clay loam. Stratified sand and gravel is at 
a depth of 51 inches. 

These soils have a deep root zone. Permeability is moder- 
ate, and available moisture capacity is high. The sub- 
stratum is a good source of sand and gravel. 

These soils occur in small areas and are not extensive mn 
this county, but they are important for farming. 

Profile of an Ockley silt loam in a cultivated field in 
Berkshire Township, sec. 4, T. 4 N., R. 17 W.: 


Ap—0 to 4 inches, dark-brown (10YR 4/3) silt loam, weak, fine, 
granular structure; friable; abundant roots; neu- 
tral; gradual, wavy boundary. 

Ap2—4 to 8 inches, dark grayish-brown (10¥R 4/2) silt loam; 
weak, fine, granular structure; friable; plentiful 
roots ; neutral; abrupt, wavy boundary. 

Bi—S8 to 14 inches, dark reddish-brown (5YR 3/8) silt loam ; 
moderate, fine to medium, snbangniar blocky strnue- 
ture; friable; slightly acid; abrupt, smooth boundary. 

B21t—14 to 19 inches, dark reddish-brown (5YR 8/4) to red- 
dish-brown (5Y¥R 4/4) silty clay loam; moderate, me- 
dium to fine, subangular blocky structure; firm; thin 
nearly continuous clay films on ped surfaces; slightly 
acid; abrupt, irregular boundary. 

TIB22t—19 to 31 inches, dark reddish-brown (5YR 3/3) to red- 
dish-brown (SYR 4/3) gravelly clay loam; moderate, 
medium, subangular blocky structure; firm; slightly 
acid; thin continuous clay films on ped surfaces; 
gradual, smooth boundary. 

ITB3—81 to 51 inches, reddish-brown (5YR 4/8) gravelly clay 
loam; weak, coarse, subangular blocky structure ; 
firm; many flat fragments of shale with water-rounded 
edges; slightly acid in upper part and neutral in lower 
part, 

IfIC—51 to 60 inches, brown (10YR 5/3) sand and gravel; 
single grain; loose; stratified; calcareous. 


The Ap horizon ranges from 4 to 8 inches in thickness. In 
some areas the B horizon has a hue of 7.5YR, and in some 
places the upper B horizon has a hue of 10¥R. The B1 horizon 
is 5 or 6 inches thick. The B21t horizon ranges from 5 to 20 


inches in thickness. The ITB22t horizon is sandy clay loam or 
gravelly clay loam and ranges from 12 to 30 inches in thickness. 
Reaction ranges from slightly acid to strongly acid in the B 
horizon, Depth to sand and gravel. ranges from 42 to 60 inches. 

The Ockley soils are the well drained members of a drainage 
Sequence that includes the moderately well drained Thackery 
soils, the somewhat poorly drained Sleeth soils, and the very 
poorly drained Westland soils. Ockley soils are most commonly 
adjacent to ox and Thackery soils. They are deeper to strati- 
fied sand and gravel than the Fox soils. The Ockley soils are 
less gray and mottled than the Thackery soils. 

Ockley silt loam, 0 to 2 percent slopes (OcA).—Erosion 
is not likely on this nearly level soil, and there are few 
limitations to use. This soil generally has good tilth, and 
surface crusting is only a minor concern. Included in 
mapping were small areas of the shallow Fox soils and the 
moderately well drained Thackery soils. (Capability unit 
T-1 

Ockley silt loam, 2 to 6 percent slopes (OcB).—This 
gently sloping soil has medium to rapid surface runoff and 
Is subject to a moderate hazard of erosion in cultivated 
areas. Included in mapping were a few areas of the mocler- 
ately well drained Thackery soils that are too small to be 
mapped separately. (Capability unit [Te-2) 

Ockley silt loam, 2 to 6 percent slopes inodlerately 
eroded (OcB2).—This gently sloping soil has lost about 
half of its original surface layer through erosion. It gen- 
erally is lower in plant nutrients and organic-matter con- 
tent and crusts more easily than the uneroded Ockley soils. 
The surface layer generally has good tilth. 

This soil has medium to rapid surface runoff, and erosion 
is a moderate hazard in cultivated areas. (Capability unit 
ITIe—2) 

Ockley silt loam, 6 to 12 percent slopes (OcC).—This 
sloping soil generally occupies short, terrace breaks ad- 
jacent to flood plains and kames in outwash areas. In- 
cluded in mapping were some small areas of the thinner . 
Fox and Casco soils. 

This Ockley soil generally has good tilth. Surface run- 
off is rapid, and the hazard of erosion is severe in cultivated 
areas. (Capability unit [TTe—1) 

Ockley silt loam, 6 to 12 percent slones moderately 
eroded (OcC2).—The surface layer of this soil is thinner 
and contains less plant nutrients and organic matter 
than the surface layer of the uneroded Ockley soils. In 
cultivated areas the plow layer contains some material from 
the upper part of the subsoil, Included with this soil in 
mapping were some areas of the thinner Fox and Casco 
soils. These included areas are generally more gravelly in 
the surface layer than this soil. 

On this soil, surface runoff is rapid and the hazard of 
erosion is severe in cultivated areas. (Capability unit 
ITTe-1) 

Ockley silt loam, 12 to 18 percent slopes, moderately 
eroded (OcD2).—This moderately steep soil occupies undu- 
lating kames and short breaks on terraces. Its plow layer 
contains some material from the subsoil. This soil general- 
ly is thinner to the underlying sand and gravel and is more 
droughty than the other Ockley soils. Included with this 
soil were some gravelly areas of the thinner Fox and 
Casco soils. 

This Ockley soil has rapid surface runoff because of its 
slope and erosion. The hazard of erosion is very severe in 
cultivated areas. (Capability unit [Ve-1) 

Ockley silt loam, till substratum, 2 to 6 percent slopes 
(OsB).—This soil generally occurs near the edges of out- 
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wash areas, where it formed in thin deposits of outwash 
over glacial till. It is similar to the soil described as 
typical for the Ockley series but has a.compact till sub- 
stratum at a depth of 36 to 45 inches. Unlike the typical 
soil, this soil is not suitable as a source of sand and gravel. 

On this soil, surface runoff is medium to rapid and the 
hazard of erosion is moderate in cultivated areas. (Capa- 
bility unit ITe-2) 


Pewamo Series 


The Pewamo series consists of deep, dark-colored, very 
poorly drained soils that formed in limy clay loam glacial 
till. These soils are nearly level or depressional and occupy 
uplands throughout the county. They also occur along some 
drainageways. In undulating areas, a distinct pattern of 
adjacent light-colored soils and the dark-colored Pewamo 
soils can be seen. 

In a typical profile (fig. 5), the surface layer is very dark 
gray silty clay loam about 614 inches thick. The subsoil 
extends to a depth of 74 inches. It is very dark grayish- 
brown silty clay loam in the upper part, dark-gray mottled 
silty clay in the middle part, and dark-gray and yellowish- 
brown mottled silty clay loam in the lower part. Below the 
subsoil is brown calcareous clay loam. 

These soils have a deep root zone in drained areas. Per- 
meability is moderately slow, and available moisture capac- 
ity is very high. These soils have a seasonal high water 
table for long periods unless they are artificially drained. 

The Pewamo soils are extensive throughout this county, 
and they are.very important for farming. Crops grow well 
in artificially drained areas. 

Profile of Pewamo silty clay loam about 7 miles southeast 
of Sunbury, Trenton Township (analytical data in table 
10): 


Ap—0 to 6% inches, very dark gray (10YR 3/1) silty clay 
loam; weak, fine and very fine, subangular blocky 
structure; firm; plentiful roots; neutral; abrupt, 
wavy boundary. 

Big—6% to 18% inches, very dark grayish-brown (10YR 3/2) 
silty clay loam; moderate, fine, subangular blocky 
structure; firm to. very firm; few roots; slightly acid; 
gradual, wavy boundary. 

B2itg—13Y% to 26% inches, dark-gray (10YR 4/1) silty clay 
with common, fine, faint mottles of yellowish brown 
(10YR 5/8); moderate, medium, subangular blocky 
structure; very firm; very few roots; very dark gray- 
ish-brown (10YR 8/2) clay films along old root chan- 
nels to a depth of 36 inches; neutral; diffuse, irregular 
boundary. 

B22tg—26% to 4044 inches, dark-gray (5Y 4/1) silty clay loam 
with common, fine, distinct mottles of dark yellowish 
brown; weak, medium and fine, subangular blocky 
structure; firm; neutral; diffuse, irregular boundary. 

B3—40% to 74 inches, yellowish-brown (10YR 5/8) silty clay 
loam with common, medium, distinct mottles of very 
dark gray (N 38/0); massive; firm; waiter table at 
depth of 58 inches; neutral; abrupt, irregular 
boundary. 

C—74 to 95 inches, brown (10YR 4/3) clay loam with few, 
medium, faint mottles of dark gray (10YR 4/1) ; mas- 
sive; firm ; numerous fragments of shale; calcareous. 


In thickness, the A horizon ranges from 5 to 14 inches, the 
B2 horizon ranges from 8 to 27 inches, and the B8 horizon 
ranges from 20 to 84 inches. Depth to calcareous till ranges 
from 35 to 75 inches, The B22tg horizon is fine silty clay loam 
or coarse clay in some places. In the western part of the county 
the C horizon contains numerous calcareous pebbles, and in the 
eastern part of the county it contains numerous fragments of 
shale. Reaction ranges from neutral to medium acid in the 


Figure 5.—Profile of Pewamo silty clay loam. 


upper part of the profile. The pH values typically increase with 
depth. 

The Pewamo soils are near, or adjacent to, the Morley and 
Blount soils in the western part of the county, and the Carding- 
ton and Bennington soils in the eastern part. Pewamo soils are 
most commonly adjacent to the light-colored Blount and Ben- 
nington soils but occupy relatively lower positions, 

Pewamo silty clay loam (Pw).—The surface layer of 
this nearly level soil is high in content of organic matter. 
If this soil is cultivated at the optimum moisture content it 
has good structure and tilth generally is good. Ponding is 
likely in undrained areas. ; 

The erosion hazard is slight to none but wetness, even in 
adequately drained areas, is a moderate limitation. (Capa- 
bility unit [Tw-2) 


Quarry 


Quarry (Qu) consists of areas where limestone is 
relatively near the surface and is of quality suitable for 
mining. After the soil material overlying the limestone 
bedrock has been removed, limestone is taken for road 
construction, ground lime, buildings, and other industrial 
or agricultural uses, These areas generally are about 2 acres 
or more in size, but where mining continues, their size 
increases. Areas no longer used for mining can be planted 
to trees or other vegetation. The plants selected should be 
those that will grow in shallow, rocky, limy soil material 
that has poor tilth. Many areas can be developed and used 
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for recreation and wildlife. Some of the larger areas are 
suitable for migratory waterfowl. (Capability unit not 
assigned ) 


Randolph Series 


The Randolph series consists of light-colored, somewhat, 
poorly drained soils that formed in relatively thin glacial 
till of Wisconsin age. These soils are moderately deep and 
are underlain by limestone bedrock. They are nearly level 
and occupy uplands in the western half of the county. 

A typical wooded Randolph soil has a silt loam surface 
layer that is very dark grayish brown in the upper part and 
light brownish gray in the lower part. The subsoil extends 
from a depth of 7 inches to 82 inches, and it is mottled to a 
depth of 24 inches with yellowish and brownish colors. 
Silty clay loam that has a matrix color of grayish brown 
makes up the upper 3 inches of the subsoil. It is underlain 
by 6 inches of brown clay loam that is underlain, in turn, 
by 8 inches of dark-brown silty clay. Between depths of 24 
and 32 inches is gray, -yellowish-brown, strong-brown, and 
brown silty clay loam. Gray hmestone bedrock is at a depth 
of 82 inches. 

These soils have a moderately deep root zone and medium 
available moisture capacity. Permeability is moderately 
slow. These soils are saturated with free water for a sig- 
nificant period in winter and spring. 

Randolph soils occur in only a small acreage in this 
county, and they are not important for farming. 

Profile of a Randolph silt loam in a wooded area in 
Radnor Township, sec. 29, T. 6 N., R. 20 W.: 


A1l—0 to 3 inches, very dark grayish-brown (10YR 8/2) silt 
loam ; weak, fine, granular structure ; friable; common 
roots; medium acid; gradual, smooth boundary. 

A2—3 to 7 inches, light brownish-gray (1LOYR 6/2) silt loam ; 
weak, thin, platy structure; friable; few roots; me- 
dium acid ; abrupt, smooth boundary. 

B1—7 to 10 inehes, grayish-brown (10YR 5/2) silty clay loam 
with few, medium, faint mottles of yellowish brown 
(10YR 5/4, 5/6); moderate, medium, subangular 
blocky structure; firm; few roots; medium acid; 
gradual, irregular boundary. 

B21t—10 to 16 inches, brown (10YR 5/8) clay loam with few, 
fine, faint mottles of yellowish brown (10YR 5/6) and 
grayish brown (1OYR 5/2); moderate, medium and 
coarse, subangular blocky structure; firm; thin con- 
tinuous clay films on ped surfaces; very strongly 
acid; abrupt, irregular boundary. 

B22t—16 to 24 inches, dark-brown (10YR 4/3) silty clay with 
common, medium, distinct mottles of strong brown 
(7.5YR 5/6) and grayish brown (10YR 5/2) ; strong, 
coarse, suwbangular blocky structure; firm; moderate, 
continuous clay films on ped surfaces ; numerous shale 
fragments ; gradual, irregular boundary. 

IIB38t—24 to 82 inches, gray (10¥R 5/1), yellowish-brown 
(1OYR 5/6), strong-brown (7.5YR 5/6), and brown 
(LOXYR 5/3) silty clay loam; moderate, coarse, sub- 
angular blocky structure; firm; thin discontinuous 
clay films on vertical ped surfaces ; common limestone 
fragments ; calcareous ; gradual, smooth boundary. 

IIR—82 inches +, gray (10YR 5/1) limestone bedrock. 


In cultivated areas the Ap horizon is typically dark grayish- 
brown (10YR 4/2) silt loam 6 to 9 inches thick. In some places 
the B2 horizon includes fine clay loam and clay. In addition 
to 1OYR and 7.5YR, the B horizon has a hue of 2.5 in some 
places. The lower part of the B horizon, which was derived 
through weathering of the limestone bedrock, is neutral or 
mildly alkaline silty clay loam or silty clay 2 to 10 inches thick, 
In most places the B horizon lies directly on the limestone 
bedrock, but in a few places calcareous till not more than 8 
inches thick is between the solum and the underlying bedrock. 


This till has a high content of caleium-carbonate and limestone 
fragments. Reaction ranges from neutral to nedium acid in the 
Al horizon and from slightly acid to very strongly acid in the 
upper part of the B horizon. The pH values increase with depth 
in the B horizon. Depth to limestone bedrock ranges from 20 to 
40 inches, and it varies greatly within short horizontal 
distances. 

The Randolph soils are adjacent to the well-drained Milton 
soils and the very poorly drained Millsdale soils. All of these 
soils are underlain by limestone bedrock, 


Randolph silt loam, 0 to 2 percent slopes (RaA).—This 
soil occupies small scattered areas in the western part of 
the county. Erosion is not likely on this soil, but wetness 
is a limitation even in drained areas, Surface tilth gen- 
erally is poor. 

Because this soil is moderately shallow to bedrock, drain- 
age by tile is difficult. (Capability unit [Iw-3) 


Rarden Series 


The Rarden series consists of light-colored, well-drained 
soils that are mostly moderately deep to shale. These soils 
formed in material weathered from acid clay shale. They 
are gently sloping to steep, and they occupy uplands in 
the Hoover Reservoir area in the southeastern part of the 
county. 

Ina typical profile, the surface layer is brown silt Joam 
about 5 inches thick. The subsoil is 23 inches thick. It is 
reddish-brown silty clay loam and clay in the wpper part 
and brown, strong-brown, and light-gray clay in the lower 
part. Between depths of 28 and 34 inches is a layer of 
yellowish-brown and reddish-brown fragmented shale 
that is underlain by solid shale at a depth of 34 inches. 

These soils have a moderately deep root zone and slow 
permeability. Available moisture capacity is medium. Be- 
cause the clayey subsoil restricts the movement of water, 
these soils tend to be wet in winter and spring, and they 
dry out slowly in spring. 

In this county most of the acreage of Rarden soils is 
wooded. These soils occupy a small acreage, and they are 
not important for farming. 

Profile of a Rarden silt loam in a wooded area in Genoa 
Township, sec. 25,'T. 3. N., R. 17 W.: 


A1—0O to 2 inches, brown (10YR 4/3) silt loam; weak, fine, 
granular structure; friable; abundant roots; strongly 
acid; gradual, wavy boundary. 

A2—2 to 5 inches, brown (7.5YR 4/2) silt loam; moderate, 
fine, granular structure; friable; plentiful roots; 
strongly acid; abrupt, irregular boundary. 

B21—5 to 7 inches, reddish-brown (5YR 4/4) silty clay loam ; 
moderate, medium, subangular blocky structure; firm ; 
few roots; very strongly acid; gradual, irregular 
boundary. 

B22t—7 to 20 inches, reddish-brown (2.5YR 4/4) clay; strong, 
medium, prismatic structure that breaks to strong, 
medium, swbangular blocky structure; very firm; few 
roots; very strongly acid; abrupt, irregular boundary. 

B8—20 to 28 inches, brown (10YR 4/3), strong-brown (7.5YR 
5/8), and light-gray (N 7/0) clay; weak, thin, platy 
structure; very firm; very strongly acid; abrupt, ir- 
regular boundary. 

C—28 to 34 inches, yellowish-brown (1OYR 5/8) and reddish- 
brown (5¥R 4/4) fragmented shale; moderate, med- 
ium, platy structure; very strongly acid; abrupt, 
sinooth boundary. 

R—34 inches ++, yellowish-brown (10YR 5/8) and reddish- 
brown. (5YR 4/4) solid shale; moderate, medium, platy 
structure. 
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In thickness, the Al horizon ranges from 1 to 3 inches, and 
the A2 horizon, from 3 to 5 inches. Part of the B horizon is silty 
clay in some places, The B21 horizon ranges from 2 to 3 inches 
in thickness, and the 322t ‘horizon ranges from 6 to 13 inches, 
In some places the B3 horizon contains mottles of light gray 
(N 7/0) and gray (N 6/0). The quantity of shale fragments in 
the C horizon varies. Depth to the shale bedrock ranges from 
19 to 40 inches but is less on the steeper slopes. Reaction ranges 
from medium acid to strongly acid in the A horizon and from 
very strongly acid to extremely acid in the B horizon. The pIt 
values decrease with depth. 

The Rarden soils are associated with the Bennington soils 
but are not so thick, gray, and mottled as those soils, 

Rarden silt loam, 2 to 6 percent slopes, moderately 
eroded (RdB2)—This gently sloping soil has a plow layer 
that contains material from the upper subsoil. Much of the 
original surface layer has been lost through erosion. This 
soil generally is in very poor tilth, and 1 crusts easily. 

On this soil, surface runoff is medium to rapid and the 
hazard of erosion is severe in cultivated areas. (Capability 
unit I[Te-2) 

Rarden silt loam, 6 to 12 percent slopes, moderately 
eroded (RdC2).—This sloping soil has lost much of its 
original surface layer through erosion, and its plow layer 
is partly material from the subsoil. The present surface 
layer is slightly more clayey and sticky than that of the 
uneroded soi] described as typical for the Rarden series. 
This layer generally is in poor tilth and crusts easily. 

On this Rarden soil the hazard of erosion is very severe 
in cultivated areas. (Capability unit [Ve-3) 

Rarden silt loam, 12 to 25 percent slopes (RdE).—This 
soil has rapid to very rapid surface runoff, and the hazard 
of erosion is severe unless a protective cover is maintained. 
Slow permeability contributes to the rapid surface runoff. 
Included with this soil in mapping were small areas of 
soils that are shallow to shale. (Capability unit VIe-1) 

Rarden silt loam, 25 to 40 percent slopes (RdF)— 
This steep to very steep soil is shallow to shale bedrock in 
some areas, and shale crops out in some places. It is gen- 
erally thinner to shale than are the less steep Rarden soils. 

This soil is too steep for cultivated crops, and the hazard 
of erosion is very severe in cultivated or disturbed areas. 
(Capability unit VITe-1) 


Ritchey Series 


The soils in the Ritchey series are light colored and well 
drained, They formed in Hmy glacial till of Wisconsin age 
that is underlain by limestone bedrock at a shallow depth. 
Ritchey soils are gently sloping to steep and occur on hill- 
sides adjacent to streams in the western part of the county. 

A typical cultivated Ritchey soil has a dark grayish- 
brown, friable silt loam plow layer. The subsoil is more 
clayey than the plow layer and is dark brown in the upper 
part and brown in the lower part. A few fragments of 
limestone I or 2 inches in diameter occur in the lower part 
of the subsoil. Limestone bedrock is ata. depth of 19 inches. 

These soils ‘have moderately slow permeability and a 
shallow root zone. Available moisture capacity is low, and 
these soils are very droughty. 

In this county most of the acreage of Ritchey soils is 
used for crops and pasture. These soils are not, extensive in 
the county and are not important for farming. 

Profile of a Ritchey silt loam in a cultivated field about 


2 miles northeast of Powell in Liberty Township, sec. 1, 
T.3N.,R.19 W.: 


Ap—0 to 8 inches, dark grayish-brown (10YR 4/2) silt loam; 
weak, fine, granular structure; friable; abundant 
roots; neutral; abrupt, irregular boundary. 

Bi—8 to 12 inches, dark-brown (10¥YR 4/3) silty clay loam; 
weak, fine, subangular blocky structure; firm;  con- 
tains few roots; neutral; gradual, smooth boundary. 

B2t—12 to 17 inches, dark-brown (7.5YR 4/4) silty clay; mod- 
erate, medium, subangular blocky structure; thin con- 
tinuous clay films on ped surfaces; few fragments of 
limestone 1 or 2 inches in diameter; neutral; abrupt, 
smooth boundary, 

ITB38—17 to 19 inches, brown (7.5YR 4/4) clay loam; mod- 
erate, medium and fine, angular blocky structure; 
firm; mildly alkaline; abrupt, irregular boundary. 

IIR—19 inches +, light-gray (N 7/0) limestone bedrock. 

The Ap horizon is dark brown (10¥R 4/8) in some areas. 

Wooded or uncultivated areas have a dark grayish-brown 

(LOYR 4/2) or very dark gray (10YR 3/1) A1 horizon 2 or 3 

inches thick and an A2 horizon of brown (10YR 5/3), .pale- 

brown (1O¥R 6/3), or yellowish-brown (10YR 5/4) silt loam 

2 to 5 inches thick. The A2 horizon has weak, platy structure. 

The texture of the B2t horizon includes fine clay loam and 

clay. Depth to limestone ranges from 14 to 20 inches. The 

boundary with the limestone bedrock is wavy in some places. 

In some places the limestone contains narrow fissures, or 

cracks, and these are filled with brown, calcareous clay loam 

to a depth of 2 to 5 inches. The range in reaction includes 
slightly acid in the surface horizon and medium acid in the B1 
horizon and the upper part of the B2t horizon. In some places 
the lower part of the B2t horizon and the IIB3 horizon is 
weakly calcareous. 

The Ritchey soils are the shallow, well-drained members of 

a drainage sequence that includes the moderately deep, some- 

what poorly drained Randolph soils and the very poorly 

drained Millsdale soils and in some places are adjacent to those 
soils. Ritchey soils are thinner and more brownish than the 

Randolph and Millsdale soils and, unlike those soils, are not 

mottled. Ritchey soils aire similar to the moderately deep, 

Milton soils but are thinner than those soils. 


Ritchey silt loam, 2 to 6 percent slopes (Rh8).—This 
gently sloping shallow soil has medium to rapid surface 
runoff. 4 

On this soil, the hazard of erosion is severe and tilth is 
generally poor in cultivated areas. Shallowness to bedrock 
limits this soil for most uses. (Capability unit ITTe-4) 

Ritchey silt loam, 6 to 12 percent slopes, moderately 
eroded (RhC2)—This moderately eroded soil is thinner to 
bedrock and is more droughty than the soil described as 
typical for the Ritchey series. Tilth is generally poor in 
cultivated areas. Surface runoff is rapid, and erosion is a 
very severe hazard in cultivated or disturbed: areas. (Ca- 
pability unit [Ve-2) 

Ritchey silt loam, 12 to 25 percent slopes, moderately 
eroded (RhE2)}—This moderately steep to steep, shallow 
soil has lost much of its original surface layer through 
erosion. This soil is very droughty. 

This soil has very rapid surface runoff, and severe eros- 
ion is a continuous hazard unless permanent vegetation is 
maintained. (Capability unit VIe2) 


Rock Land, Limestone, Steep 


Rock land, limestone, steep (Rk) consists of limestone 
outcrops with very shallow, very droughty soil material 
among them. 

Tn this county this land type occupies a small total acre- 
age, and it is not important for farming. A good protective 
cover is provided by trees. (Capability unit VITs-1) 
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Ross Series 


The Ross series consists of deep, dark-colored, well- 
drained soils in alluvium. These soils formed in medium- 
textured sediments that washed from calcareous glacial 
drift and from soils that formed in this material. They 
are nearly level ‘and lie along some of the streams in the 
county. 

In a typical cultivated Ross soil, very dark brown silt 
loam extends from the surface to a depth of 11 inches. It is 
underlain by 10 inches of very dark grayish-brown light 
silty clay loam. Between depths of 21 and 48 inches is dark- 
brown heavy silt loam. The material below a depth. of 43 
inches is dark yellowish-brown silty clay loam and light 
silty clay loam. 

These soils have a deep root zone. Available moisture 

capacity is high, and permeability is moderate. In this 
county, Ross soils are subject to occasional flooding. 

These soils are not extensive in this county, though they 
are important for farming. Most of the acreage is ‘farmed 
intensively, 

Profile of Ross silt loam in cropland in Radnor Town- 
ship, sec. 21, T.5 N., R. 20 W.: 


Ap—0 to 6 inches, very dark brown (10YR 2/2) silt loam; 
weak, fine, granular structure; friable; few roots; 
neutral; abrupt, smooth boundary. 

A11—6 to 11 inches, very dark brown (10YR 2/2) silt loam; 
weak, fine, granular structure; friable; few roots; 
neutral; clear, irregular boundary. 

A12—11 to: 21 inches, very dark grayish-brown (10¥R 3/2) 
light silty clay loam; weak, medium and fine, sub- 
angular blocky structure; fris able; neutral; gradual, 
smooth boundary. 

A13—21 to 43 inches, dark-brown (10YR 3/8) heavy silt loam; 
weak, fine, subangular blocky structure; friable; neu- 
tral; gradual, smooth boundary. 

C1—48 to 54 inches, dark yellowish-brown (10YR 4/4) silty 
clay loam; very dark grayish brown (10YR 8/2) along 
old root channels; massive; firm: neutral: gradwal, 
smooth boundary. 

C2—54 to 60 inches, dark yellowish-brown (10YR 4/4) light 
silty clay loam; massive; firm; few fragments of 
shale ; neutral. 

The combined thickness of the Ap horizon and the Al hori- 
zon ranges from 11. to 15 inches. To a depth of 20 inches or more 
these soils have a color value of 8 or less. The C horizon is 
silt loam and light silty clay loam in some places. Reaction 
ranges from neutral to mildly alkaline. 

Ross soils are similar to the well-drained Genesee soils but 
are darker colored. They are darker colored and better drained 
than Eel soils. They are less gray and not mottled, in con- 
trast to the somewhat poorly drained Shoals soils and the 
very poorly drained Sloan soils. 


Ross silt loam (Rn)—This nearly level soil is generally 
in good tilth, and it can be worked throughout a fairly 
wide range of moisture content. Most areas are along the 
Scioto and Olentangy Rivers. 

Although this soil is occasionally flooded in winter and 
early in spring, crops grown in summer are seldom dam- 
aged by flooding. The erosion hazard is sight to none. 
(Capability unit ITw-4) 


Shoals Series 


The Shoals series consists of deep, light-colored, some- 
what poorly drained soils, These soils are nearly level, and 
they occupy flood plains throughout the county, They 
formed in alluvium washed from the uplands. 


A typical Shoals soil has a surface layer of dark grayish- 
brown silt loam. The subsoil is dark grayish-brown heavy 
silt loam distinctly mottled with dark yellowish brown. 
Below the subsoil, to a depth of 60 inches or more, are 
strata of dark gr ayish- brown and very dark grayish-brown 
loam, silt loam, and gravelly loam distinctly mottled with 
yellowish brown. 

Shoals soils have a deep root zone when the water table 
is low, Available moisture capacity is high, and permea- 
bility is pees slow. Surface runoff is slow to very 
slow, and the surface is ponded in some places. The water 
table is hi gh in winter and spring, and flooding is a hazard. 
In most, places the level of the water table depends on the 
water level of the river or the streams nearby. 

In this county the Shoals soils are extensive and are im- 
portant for farming. 


Profile of Shoals silt loam in a pasture in Trenton Town- 
ship, sec. 1, T.4.N., R.16 W.: 


AJ1—0 to 4 inches, dark grayish-brown (10YR 4/2) silt loam; 
strong, fine, granular structure; friable; abundant 
roots; few reddish stains; neutral: abrupt, smooth 
boundary. 

A12—4. to 8 inches, dark grayish-brown (10YR 4/2) silt loam 
with common, fine, distinct mottles of brown (10YR 
5/3) ; weak, fine, subangular blocky structure ; friable; 
many roots; neutral; abrupt, smooth boundary. 

B2—8 to 13 inches, dark grayish-brown (10YR 4/2) heavy silt 
loam with common, fine, distinct mottles of dark yel- 
lowish brown (10YR 4/4); moderate, medium, sub- 
angular blocky structure; friable; many roots; neu- 
tral; abrupt, smooth boundary. 

C1—18 to 25 inches, dark grayish-brown (10YR 4/2) loam with 
many, medium, distinct mottles of yellowish brown 
(10YR 5/4, 5/6); weak, medium, subangular blocky 
structure; firm; few roots; neutral; gradual, smooth 
boundary. 

C2—25 to 30 inches, very dark grayish-brown (10YR 3/2) silt 
loam with common, medium, distinct mottles of yel- 


lowish brown (10¥R 5/4); weak, fine, subangular 
blocky structure; firm; neutral; clear, smooth 
boundary. 


C3—30 to 60 inches +, dark grayish-brown (10YR 4/2) grav- 
elly loim with few, coarse, distinct mottles of yellow- 
ish brown (10YR 5/6) ; massive; firm; neutral. 

The A horizon ranges from 4 to 10 inches in thickness. Be- 
low a depth of about 24 inches, the soil material varies in 
texture, and the profile shows stratification. Part of the G 
horizon is light clay loam in some places. Sand and gravel 
commonly occur below a depth of GO inches. In some places 
the C horizon is slightly acid. In addition to 10YR, the hue, to 
a depth of 40 inches, is 2.5Y in some places, 

The Shoals soils are most commonly adjacent to the Genesee, 
Eel, and Sloan soils, but in some places, are adjacent to the 
Ross soils. Shoals soils are not so dark colored and poorly 
drained as the Sloan soils, but they are more poorly drained 
and are mottled nearer the surface than the Eel soils. The 
Shoals soils are much grayer than the Ross and Genesee soils. 


Shoals silt loam (Sh).—This nearly level soil occurs in 
low areas along streams and rivers in the county. Included 
with this soil in mapping were smal] areas of Sloan soils 
that are too small to be mapped separately. 

This soil is subject to flooding, and wetness isa limita- 
tion to use, even in drained areas, Establishing suitable 
drainage outlets is difficult on this soil because of its loca- 
tion. (Capability unit Tw-1) 


Sleeth Series 


The Sleeth series consists of somewhat poorly drained, 
light-colored soils that formed in silty or loamy glacial out- 


DELAWARE COUNTY, OHIO 59 


wash material. These soils most commonly occupy terraces 
along streams but are generally above the normal level of 
floods. 

A typical Sleeth soil has a plow layer of dark grayish- 
brown silt loam about 9 inches thick. The subsoil is more 
clayey than the plow layer and is dark grayish brown in 
the upper 6 inches and dark yellowish brown between 
depths of 15 and 88 inches. Between depths of 38 and 50 
inches, the subsoil is very dark grayish-brown gravelly 
clay loam, distinctly mottled with dark yellowish brown. 
The material below a depth of 50 inches is dark yellowish- 
brown. gravelly clay loam which grades to dark-brown 
gravelly sand. The underlying material is mottled with 
yellowish brown and grayish brown, 

These soils have a deep root zone in most places when the 
water table is low. Permeability is moderately slow above 
the sand and gravel. Available moisture capacity is medium 
to high within the root zone, and these soils are seldom 
droughty. Except in drained areas, the water table is high 
for a fairly long period in winter and spring. 

In this county, Sleeth soils occupy a small total acreage, 
but locally they are important for farming. 

Typical profile of a Sleeth silt loam in a field about 2 
miles southeast of Norton in Berlin Township, sec. 2, T. 
4N.,R.18 W.: 


Ap—0 to 9 inches, dark grayish-brown (10YR 4/2) silt loam; 
weak, fine, granular structure; friable; (rubbed color, 
10YR 4/2) ; slightly acid; abrupt, smooth boundary. 

Bit—9 to 15 inches, dark grayish-brown (10YR 4/2) fine silt 
loam; weak, medium, subangular blocky structure; 
friable; thin patehy clay films on ped surfaces; me- 
dium acid; clear, wavy boundary. 

B2itg-——15 to 22 inches, dark yellowish-brown (10¥YR 4/4) clay 
loam; weak, coarse, prismatic structure that breaks 
to moderate, medium, subangular blocky structure; 
firm; grayish-brown (10YR 5/2) coatings on peds; 
moderate continuous clay films on vertical surfaces, 
thin patchy clay films on horizontal surfaces; medium 
acid; gradual, smooth boundary. 

B22tg—22 to 81 inches, dark yellowish-brown (10YR 4/4) fine 
clay loam with common, fine, distinct mottles of yel- 
lowish brown (1OYR 5/6); moderate, medium, sub- 
angular and angular blocky structure; firm; grayish- 
brown (10YR 5/2) ped coatings; moderate continuous 
clay films on ped surfaces; few small pebbles; slightly 
acid; gradual, smooth boundary. 

IIB3ltg—31 to 38 inches, dark yellowish-brown (10YR 4/4) 
gravelly clay loam with many, medium, distinct mot- 
tles of grayish brown (10YR 5/2) and yellowish brown 
(1OYR 5/6); grayish-brown coatings on peds; weak, 
coarse, subangular blocky structure; firm; thin con- 
tinuous clay films on vertical surfaces; neutral; dif- 
fuse, smooth boundary. 

ITB82g—38 to 50 inches, very dark grayish-brown (10YR 8/2) 
gravelly clay loam with common, medium, distinct 
mottles of dark yellowish brown (10YR 8/4 to 4/4); 
weak, coarse, subangular blocky structure; firm; 
mildly alkaline; abrupt, wavy boundary. 

TIC1—50 to 56 inches, dark yellowish-brown (10YR 4/4) grav- 
elly clay loam with many, fine and medium, distinct 
mottles of grayish brown (10YR 5/2) and yellowish 
brown (10YR 5/6); massive; firin; calcareous; ab- 
rupt, wavy boundary. 

ITIC2—56 inches +, dark-brown (10YR 4/8) gravelly sand 
with common, coarse, distinet mottles of grayish 
brown (10YR 5/2) ; single grain; loose; calcareous. 


The Ap horizon ranges from dark grayish brown (10YR 4/2) 
to grayish brown (10YR 5/2) in color. The texture of the B, or 
clay-enriched, horizon includes sandy clay loam and silty clay 
loam. In some places the B horizon is fine silt loam in the 
upper part and clay or gravelly clay in the lower part. The 


weighted average clay content of the upper 20 inches of the 
clay-enriched horizon is less than 35 percent. The content of 
gravel in the solum increases below a depth of 20 to 36 inches. 
In some places the clay-enriched horizon includes brown, dark 
brown, and olive brown and has a hue of 2.5Y. Grayish-brown or 
dark grayish-brown coatings and mottles occur immediately 
below the plow layer and throughout the solum in some places, 
Depth to calcareous, stratified gravel and sand ranges from 
42 to 70 inches. In Some places a calcareous layer of gravelly 
loam or clay loam, 4 to 15 inches thick, occurs above the loose, 
stratified, calcareous gravel and sand. Reaction ranges from 
neutral to medium acid in the Ap horizon and from slightly acid 
to strongly acid in the upper part of the B horizon, The pH 
values are lowest in the upper part of the B horizon, but they 
increase with depth in the lower part. 

The Sleeth soils are the somewhat poorly drained members 
of a drainage sequence that includes the well drained Fox and 
Ockley soils, the moderately well drained Thackery soils, and 
tthe very poorly drained Westland soils, The Sleeth soils occupy 
higher positions than the Shoals soils, and they are finer tex- 
tured than those soils. 


Sleeth silt loam, 0 to 2 percent slopes (SIA}—Erosion 
is not likely on this soil, but wetness is a moderate limita- 
tion to use, even in drained areas. Included in mapping 
were smal] areas of dark-colored, very poorly drained 
Westland silty clay loam. (Capability unit [Iw-3) 

Sleeth silt loam, 2 to 6 percent slope (S!B)—On this 
gently sloping soil, seasonal wetness and a hazard of. ero- 
sion are Hmitations to use. The hazard of erosion is moder- 
ate in cultivated areas. Included with this soil in the map- 
ping were small depressional areas of very poorly drained 
Westland silty clay loam. (Capability unit ITw-3) 


Sloan Series 


The Sloan series consists of deep, very poorly drained, 
dark-colored soils on flood plains. These soils formed in 
material that washed from soils at a higher elevation. 

In atypical profile, the surface layer (A horizon) is very 
dark gray silty clay loam 13 inches thick, Below the sur- 
face layer are alternating layers of grayish and brownish 
clay loam and silty clay loam that extend to a depth of 
61 inches. Mottling and gleying begin at a depth of 20 
inches and extend to 61 inches. 

These soils have a deep root zone in drained areas. Per- 
meability is moderately slow, and available moisture capac- 
ity is high. These soils are subject to overflow, and they 
have a seasonal high water table. 

These soils occupy a fairly large acreage in this county, 
and they are important for farming. 

Typical profile of Sloan silty clay loam in level cropland 
in Brown Township, sec. 28, T. 5 N., R. 18 W.: 


Ap—0 to 7 inches, very dark gray (1OYR 3/1) silty clay loam; 
weak, fine, granular structure ; friable ; plentiful roots; 
neutral; gradual, smooth boundary. 

A1I—7 to 13 inches, very dark gray (10YR 3/1) silty clay loam; 
weak, fine, subangular blocky structure; friable; few 
roots; neutral; gradual, irregular boundary, 

C1—18 to 20 inches, very dark grayish-brown (10YR 3/2) clay 
loam; moderate, fine and medium, subangular blocky 
structure; firm; few roots; neutral; gradual, irreg- 
ular boundary. 

C2g—20 to 32 inches, dark-gray (10¥R 4/1) silty clay loam 
with common, fine, distinct mottles of reddish brown 
(5YR 4/3) ‘and yellowish brown’ (10YR 5/4); mod- 
erate, meditm, subangular blocky structure; firm; 
very few roots; contains layer of sandy clay loam one- 
half inch thick; neutral; abrupt, irregular boundary. 


60 SOIL SURVEY 


C3g-—82 to 42 inches, dark-gray (10YR 4/1) clay loam with 
common, fine, distinct mottles of grayish brown (10YR 
5/2), yellowish brown (10YR 5/6), and yellowish red 
(5YR 4/6); massive; firm; numerous pebbles; 
neutral; gradual, irregular boundary. 

C4g—42 to 49 inches, brown (10¥R 4/3) silty clay loam with 
common, fine, distinct mottles of grayish brown (10YR 
5/2), yellowish brown (10YR 5/6), and yellowish red 
(5YR 4/6) ; massive; friable; neutral; gradual bound- 
ary. 

C5g—49 to 58 inches, yellowish-brown (10¥R 5/4) clay loam 
with common, fine, distinct mottles of gray (10YR 
5/1); massive; friable; reddish-brown (10YR 5/4) 
streaks; neutral; gradual boundary. 

C6g—58 to 61 inches +, grayish-brown (10¥R 5/2) silty clay 
loam with common, fine, distinct mottles of yellowish 
brown (10YR 5/6) and very dark gray (10¥R 3/1); 
massive; firm; calcareous. 

The A horizon ranges from 10 to 16 inches in thickness. Part 
of the A ‘horizon is silt loam in some places. The C horizon in- 
cludes silt loam and Ioam in some places. Reaction ranges from 
slightly acid to mildly alkaline. The depth to caleareous soil 
material ranges from 35 to 60 inches. The pH values increase 
with depth in some places. 

The Sloan soils ocenr with the Shoals, Eel, Genesee, and 
Ross soils on flood plains. Sloan soils are darker colored than 
Shoals, Hel, and Genesee soils. They are much wetter than 
the Ross soils. 

Sloan silty clay loam (So)—This nearly level soil is 
generally wet unless adequate drainage is provided. In- 
cluded in mapping were some slightly higher areas that 
are not so poorly drained. 

Surface runoff on this soil is slow or ponded, and flooding 
is a limitation to use, even in drained areas. (Capability 
unit [IEw-4) 


Thackery Series 


The Thackery series consists of moderately well drained, 
light-colored soils on loamy outwash terraces that normally 
are above flood stage. These soils are underlain by stratified 
sand and gravel at a depth of 42 inches or more, 

A typical Thackery soil has a dark-brown silt loam plow 
layer 7 inches thick. The subsoil is more clayey than the 
plow layer and is brown in the upper part and dark yellow- 
ish brown and ‘brown in the lower part. Below a depth of 
24 inches the soil material is distinctly more sandy and 
gravelly. Depth to stratified sand and gravel is 57 inches. 

These soils have a deep root. zone and high available 
moisture capacity. Permeability 1s moderate, These soils 
are seasonally saturated with free water for short periods 
in spring. 

Thackery soils are not extensive in this county, but they 
are important for farming. 

Profile of a Thackery silt loam in the Delaware Res- 
ervoir Wildlife Area, about 2.5 miles southeast of Norton 
in Marlboro Township, sec. 1, T. 6 N., R. 19 W.: 

Ap—0 to 7 inches, dark-brown (10YR 4/3) silt loam; weak, fine, 
granular structure; friable; plentiful roots; neutral; 
abrupt boundary. 

Bit—7 ‘to 14 inches, brown (10YR 4/3) fine silt loam; weak, 
fine, subangular blocky structure; friable; common 
roots; thin, patchy clay films on ped surfaces ; medium 
acid; gradual boundary. 

B21t—14 to 24 inches, brown (10¥R. 4/3) silty clay loam ; mod- 
erate, medium, subangular blocky structure; firm ; few 


roots; moderate continuous clay filins on ped surfaces; 
slightly acid; gradual boundary. 


IIB22t—24 to 30 inches, dark yellowish-brown (10YR -4/4) 
gravelly clay loam with common, fine, distinct mottles 
of yellowish brown (10YR 5/6) ; very dark gray (10YR 
8/1) coatings; strong, coarse, subangular blocky struc- 
ture; firm; moderate continuous clay films on ped sur- 
faces; neutral; abrupt boundary. ; 

ITB31t—30 to 45 inches, brown (10YR 4/3) sandy Clay loam 
with common, medium, distinct mottles of yellowish 
brown (10¥R 5/6) ; weak, coarse, thin, continuous clay 
films on vertical surfaces; subangular blocky struc- 
ture; firm; neutral; abrupt boundary. 

ITB32—45 to 51 inches, brown (1OYR 4/3) sandy loath; mas- 
sive; friable; neutral; gradual boundary. 

ITC1—451 to 57 inches, brown (10YR 4/3) gravelly.loam ; mas- 
sive; friable; weakly calcareous; abrupt, wavy bound- 


ary. 
TI1C2—57 inches +, dark yellowish-brown (10YR 4/4), strati- 
fied sand and gravel; single grain; loose; calcareous, 

The Ap horizon ranges from dark grayish brown (10¥R 4/2) 
to brown (10¥R 4/3). The clay-enriched horizon includes 
brown and dark brown ‘and hues of 7.5YR. In some places the 
upper part of the clay-enriched horizon is clay loam or finé silt 
loam and the lower part is clay or gravelly clay. The weighted 
average clay content of the upper 20 inches of the elay-enriched 
horizon ts less than 35 percent. The amount of gravel in the 
solum increases below ‘a depth of .20 to 86.inches. Depth to 
mottling ranges from about 16 to.28 inches, Depth to caleareous, 
stratified gravel and sand is 42 to 70 inches. Reaction ranges 
from neutral to medium acid in the Ap horizon and: from 
slightly acid to strongly acid in the upper. part of the B 
horizon. The pH values increase with depth in the B horizon, 
though they are lowest in the upper part. : 

The Thackery soils generally are adjacent to the Fox, Ockley, 
and Westland soils. Thackery soils are slower in drying out 
in spring than are the well-drained Fox and Ockley soils. They 
are deeper to sand and gravel than the Pox soils, and they are 
mottled nearer the surface than the Ockley soils. Thackery soils 
‘are lighter colored and much better drained than the Westland 
soils. 

Thackery silt loam, 0 to 2 percent slopes (ThA).—This 
nearly level soil occupies broad areas on stream terraces, In 
some places along Big: Run its surface layer is thicker than 
is normal for Thackery soils. Surface tilth is generally 
good. Some shghtly depressional or concave areas tend to 
stay wet longer than do the slightly convex areas. Included 
im mapping were some small areas of the poorly drained 
Westland soils. Most areas of this Thackery soil have slow 
surface runoff, and the erosion hazard’ is little or none. 
(Capability unit I-1) 

Thackery silt loam, 2 to 6 percent slopes (Th8}.—This 
gently sloping soil occupies the face of short breaks ‘on ter- 
races adjacent to flood plains and is subject to occasional 
flooding along the lower edges. 

On this soil, surface runoff is rapid and the hazard of 
erosion is moderate in cultivated areas. (Capability unit 
TIe-2) 


Westland Series 


The Westland series consists of dark-coloted, very poorly 
drained soils that formed in silty and loaniy glacial out- 
wash material. These soils are underlain by my sand and 
gravel at a depth of 42 inches or more. They occur in nearly 
level to concave areas on stream terraces throughout the 
county. 

A typical Westland soil has a plow layer of very dark 
gray silty clay loam 7 inches thick. Below this is very dark 
brown heavy silty clay loam. The subsoil is dark-gray clay 
loam and gravelly clay loam in which the content of gravel 
increases with increasing depth. Below a depth of 32 inches, 
the content of gravel is 15 to 20 percent or more. Below 
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the subsoil is dark-gray sand and gravel that extends to a 
depth of 54 inches and has a high content of lime. 

These soils have a deep root zone in drained areas. Avail- 
able moisture capacity is high. The internal movement of 
water is moderately slow in the surface layer and thesub- 
soil but is rapid in the underlying sand and gravel. These 
soils are saturated with free water for a significant period, 
generally in winter and spring. 

In this county the Westland soils are in scattered areas 
on terraces along the streams, and they are important for 
farming. 

Profile of Westland silty clay loam im a nearly level field 
in Troy Township, sec. 8, T. 6 N., R. 19 W.: 


Ap—0 to 7 inches, very dark gray (10¥R 3/1) silty clay loam; 
weak, fine and medium, subangular blocky structure ; 
firm; abundant roots; neutral; abrupt, irregular 
boundary. 

A1—T to 12 inches, very dark brown (10YR 2/2) heavy silty 
clay loam; strong, medium and coarse, subangular 
blocky structure; firm; neutral; abrupt, irregular 
boundary. 

ITB2i1tg—12 to 32 inches, dark-gray (10YR 4/1) clay loam to 
gravelly clay loam with many, coarse, distinct mottles 
of yellowish brown (10YR 5/6 to 5/8) ; very dark gray 
(10¥R 3/1) on ped surfaces; weak, coarse, prismatic 
primary structure that breaks to moderate, coarse, sub- 
angular blocky secondary structure; firm; mildly alka- 
line; neutral; gradual, smooth boundary. 

IITB22t—382 to 42 inches, dark-gray (N 4/0) gravelly clay loam ; 
weak, coarse, subangular blocky structure; firm; 
mildly alkaline or weakly calcareous; abrupt, wavy 
boundary. ; 

IIIC—42 to 54 inches, dark-gray (SY 4/1) sand and gravel with 
few, fine, distinct mottles of yellowish brown (10YR 
5/6); single grain; loose; violent effervescence with 
dilute hydrochloric acid ; calcareous. 

The A horizon ranges from 10 to 15 inches in thickness; 
the Ap horizon is 6 to 8 inches thick. The ITB21tg horizon is 
silty clay loam and silty clay in some places. Where the hori- 
zon is of silty clay texture, it is generally less than 5 inches 
thick. Depth to caleareous sand and gravel ranges from 42 
inches to as much as 60 inches. The amount of gravel in the 
B horizon is variable. The range in reaction includes slightly 
acid in the upper part of the solum. The pH values remain 
constant or increase with depth. 

The Westland soils are the very poorly drained members of 
a drainage sequence that includes the well drained Ockley soils, 
the moderately well drained Thackery soils, and the somewhat 
poorly drained Sleeth soils. The Westland soils are most com- 
monly adjacent to the Sleeth soils, but they are also near the 
Bonpas soils in some areas, Westland soils are darker colored 
than Sleeth soils and have a coarser textured subsoil than Bon- 
pas soils. 


Westland silty clay loam (Wt).—This nearly level 
soil has a sticky, clayey surface layer that is difficult to till 
when wet. Surface runoff is slow or ponded, and wetness 
is a limitation to use, even in drained areas. (Capability 
unit IIw-2) 


Willette Series 


In the Willette series are very poorly drained, black or- 
ganic soils that are 12 to 42 inches thick over mineral ma- 
terial. The organic material was formed from partly de- 
composed plant material from trees, fibrous grasses, sedges, 
and reeds. These soils occur in nearly level to concave areas. 
Undrained areas are swampy. 

A typical Willette soil is black and mucky to a depth of 
about 24 inches, Below 24 inches is a very dark gray clay 


layer that restricts the movement of water. Below 28 inches 
is silty clay loam glacial till. 

These soils have moderately rapid permeability in the 
muck and moderately slow or slow permeability in the un- 
derlying mineral material. Available moisture capacity is 
high. Because these soils are normally saturated: with free 
water, they must be drained before they can be used for 
crops. 

Willette soils occur only ina small acreage in this county, 
and they are not important for farming. 

Profile of Willette muck in a level field in Radnor Town- 
ship, sec. 33, T.6N., R. 20 W.: 


1--0 to 7 inches, black (N 2/0) muck; weak, fine, granular 
structure; very friable; abundant roots; neutral; 
abrupt, smooth boundary. 

2—7 to 24 inches, black (N 2/0) muck; massive; very friable; 
few roots; neutral; abrupt, smooth boundary. 

IIC1—2 to 28 inches, very dark gray (10¥R 3/1) clay; mas- 
sive; very firm; neutral; abrupt, irregular boundary. 

TIC2—28 to 42 inches, dark-gray (N 4/0) silty clay loam; mas- 
Sive; firm; calcareous. 


The combined thickness of the muck, or organic layers, over 
the mineral material ranges from 12 to 42 inches. In some 
places there is a layer of peat between the muck and the min- 
eral soil material. 

In this county, Willette soils are adjacent to many soils 
but not consistently with any one kind. They occur in depres- 
sional areas of many different soils. 

Willette muck (0 to 2 percent slopes) (Wv)—This is the 
only organic soil mapped in this county. Undrained areas 
are swampy and marshy. In drained areas the muck tends 
to subside because the organic material oxidizes. Soil 
blowing is likely in drained areas, but water erosion is 
not a hazard. This soil is highly productive under optimum 
management. (Capability unit [TIw-1) 


Formation and Classification of Soils 


This section lists the factors and processes of soil for- 
mation and discusses the effects they have had on the for- 
mation of soils in Delaware County. It also explains the 
current system of soil classification and places the soil 
series in higher categories. The soil series in this county, 
including a profile representative of each series, are de- 
scribed in the section “Descriptions of the Soils.” 


Factors of Soil Formation 


The five factors of soil formation are climate, plant and 
animal life, topography, parent material, and time. These 
five factors interact in the formation of any soil. The cli- 
mate and plant and animal life have an effect on the parent 
material, and this effect is modified by time and topog- 
raphy. Normally the interaction of all of the factors 
determines the kind of soil that develops in any given place, 
but the relative importance of each factor differs from 
place to place. In some places one factor may dominate 
in the formation of a soil and determine most of its 
properties. 


Parent material 


Most of the soils in Delaware County formed in glacial 
till of Wisconsin age (fig. 6). The content of calcium car- 
bonate in the till ranges from 20 to 35 percent in the west- 
ern part of the county and from 5 to 20. percent in the 
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eastern part. In some places the till is thick, but in other 
eae : au 

places it is thin over bedrock. The Morley, Blount, and 
other soils in the western part of the county contain frag- 
ments of limestone and are less deeply leached of carbon- 
ates than the Alexandria, Cardington, and other soils in 
the eastern part. The Morley, Blount, Alexandria, and 
Cardington soils are deep because they formed in thick 
deposits of till. The shallow Ritchey soils formed in thin 
deposits of till that ave underlain by limestone. 

Some of the soils in this county formed on glacial out- 
wash terraces that contain much sand and gravel. The 
Casco and Fox soils are of this kind, and in many places 
they are good sources of sand.and gravel. In other places 
the coarse-textured glacial outwash has been covered with 
silty and loamy outwash, and in these places the Ockley, 
Westland, and Sleeth soils developed. ; 

In the eastern. part of the county, the shale bedrock in- 
fluences the soils, In the till parent material, the percentage 
‘of shale fragments is higher in the eastern part of the 
county than in the western part. Some soils in the eastern 
part of the’ county formed m residuum weathered from 
outcrops of shale. ‘The Rarden soils are clayey because they 
formed from outcrops of clay shale. The Bennington soils, 
shale substratum, have inherited the reddish: colors in the 
subsoil from the underlying mixed shale. 

Some of the soils in the county ave forming in material 
that washed from soils on uplands and was deposited on 


Figure 6—A ped from caleareous glacial till of Wisconsin age. 
Most of the soils in Delaware County are underlain by this 
material. 
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bottom lands. This is a continuing process, and these soils 
show little or no soil development, The Ross, Genesee, and 
Eel soils are formmg in deep deposits of silty and loamy 
material. They are nearly neutral in reaction because their 
parent material washed from calcareous till material. 


Climate 


The effects of climate on the development of soils can be 
observed in several ways in Delaware County. Rainfall and 
temperature have encouraged plant growth, and all the 
soils have a surface layer containing a significant amount 
of organic matter. The dark-colored surface layer of the 
Pewamo and Westland soils contains much organic matter. 
As a result of climate, most of the parent material in the 
county is weathered to at least a moderate depth. Frequent 
precipitation has supplied ample moisture for weathering 
and has leached soluble carbonates to a moderate depth in 
the Alexandria, Cardington, Morley, Blount, and other 
soils. Also, clay has been moved from the surface layer to 
the subsoil by water from the frequent rains. Evidence of 
such movement is the clay films m the subsoil of the Fox, 
Milton, and Ockley soils. In this county the structure of 
most soils is, at least partly, the result of freezing and 
thawing. 


Plant and animal life 


In addition to climate, vegetation is an active factor of 
soil formation. For a long period, hardwoods have been the 
dommant natural vegetation in Delaware County. Most of 
the soils of the uplands, such as the Bennington, Blount, 
Alexandria, and Morley, ave light colored and acid, at least 
to . moderate depth. Dark-colored soils, such as the 
Pewamo, are in marshy swales where water had slowed the 
destruction of organic matter. 

Insects, worms, tree roots, and small animals channel the 
soils for a considerable depth, and by so doing make them 
more permeable. Worms and ants mix the soil material 
considerably. 

Time 

The length of time the parent material has been in place 
and exposed to the active forces of vegetation and climate 
is important in the development of soils, In this county, 
glacial till parent material has been exposed to the factors 
of soil formation ‘since the retreat of the last glaciers 
about 10,000 to 20,000 years ago. Except for the soil in 
alluvium and the residual soils, the soils of the county have 
had an equal time for soil formation. Obvious differences 
in soils, therefore, are the result of differences in profile 
development caused by differences in parent material, 
topography, and other soil-forming factors. The Colyer 
soils have a poorly developed profile because they have 
steep slopes where the soil erodes almost as fast as it forms. 
The weakly developed Kel, Ross, and Genesee soils de- 
veloped in recently deposited material, and they receive 
new material in periodic floods. In these soils, profile de- 
velopment starts by the accumulation of organic matter 
in the surface layer, but this is interrupted by the next 
deposition of sediments. 


Topography 

Many of the differences in soils in this county are caused 
by differences in topography. For example, Alexandria, 
Cardington, and Bennington soils formed under similar 
conditions, except for natural drainage, and natural drain- 
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age depends mostly on topography. The well-drained 
Alexandria soils occupy slopes where surface and internal 
drainage are good. Cardington soils are in areas where 
the water table is seasonally high for brief but significant 
periods. The somewhat poorly drained Bennington soils 
generally are in nearly level areas where surface runoff 
is slow and the water table is seasonally high for significant 
periods. These differences in drainage cause other differ- 
ences in the soils. Mottles, for example, are nearer the sur- 
face in the Bennington soils than in the Alexandria or 
Cardington. Also, the Bennington soils are grayer than the 
Alexandria and Cardington soils because they have been 
saturated for longer periods. 

The poorly drained or very poorly drained soils in this 
county are in nearly level or depressional areas where 
surface runoff is slow to ponded and where silty and clayey 
material accumulates. Because organic matter decomposes 
slowly in wet soils, the poorly drained soils have a thick, 
dark-colored surface layer. Soils of this kind are in the Pe- 
wamo, Millsdale, and Sloan series. The muck of the Wil- 
lette soils has accumulated in swampy, depressional areas 
where the soil material is saturated most of the time. . 

Of the soils in the same series, steep soils are generally 
thinner than the more nearly level soils. This is because 
runoff is more rapid and erosion is greater on the steep 
soils. For example, Alexandria silt loam, 18 to 25 percent 
slopes, has thinner horizons and a thinner solum than Alex- 
andria silt loam, 6 to 12 percent slopes. Also, Rarden silt 
loam, 25 to 40 percent slopes, is generally thinner to shale 
aoe) erase silt loam, 2 to 6 percent slopes, moderately 
eroded. 


Processes of Soil Formation 


The -factors of soil formation discussed previously 
largely control or influence the soil-forming processes of 
(1) additions, (2) losses, (3) transfers, and (4) altera- 
tions. Some of the processes promote differences within a 
soil; others retard or preclude differences. 

Additions to soils include additions of organic matter 
to the surface, additions of bases in the organic matter and 
in ground water, erosional deposition, and the addition of 
bases contained in lime and fertilizer. The dark-colored 
surface layer of the Pewamo, Westland, and other soils 
is evidence of the addition of organic matter. All of the 
soils in the county have had at least a thin layer of organic 
accumulation, but in most places cultivation has largely 
destroyed this identity. Plant nutrients, to some degree, 
move in a cycle from soil to plants and then back to soil 
again in the form of litter or other organic materials. This 
occurs in all of the soils in the county. The Bonpas, Mills- 
dale, and Westland soils are seasonally waterlogged and 
continually accumulate bases through additions from the 
ground water. In these soils additions of bases are gener- 
ally greater than losses. The Genesee, Ross, Shoals, and 
Sloan soils periodically receive additions of soil material 
‘from floodwaters. Additions of lime and fertilizer to cul- 
tivated soils counteract, or may even exceed, normal losses 
of plant nutrients. 

Soil losses occur as removal of bases by leaching, removal 
of plant nutrients by crops, and actual losses of soil ma- 
terial through erosion. One of the most significant losses 
in Delaware County involves the leaching of carbonates. 
Carbonates have been removed to a depth of 25 to 30 inches 
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in the Morley, Blount, Alexandria, Cardington, and most 
other soils on uplands in the county. This is a considerable 
quantity because the original material was 5 to 35 percent 
calcium carbonate. The removal is slower in those materials 
that are higher in carbonate content. Other minerals pres- 
ent in the soil break down and are lost by leaching, but at a 
slower rate than the carbonates. The alteration of other 
minerals tae free iron oxides. These cause the fairly 
bright reddish or brownish colors in the Rarden, Fox, and 
similar soils. The recurrent water table in Pewamo, 
Westland, and other soils causes a reduction of iron oxides 
and subsequent loss by leaching. This is responsible for the 
gray colors of these soils. The mottling observed in all 
except the well-drained soils is caused by reduction and 
resegregation of the iron oxides. 

The most significant transfer in the soils of Delaware 
County is the transfer of colloidal material from the sur- 
face layer to lower horizons. The fine clays are suspended 
in percolating water moving downward from the surface 
layer. Seasonal drying or precipitation causes the fine clays 
to be deposited on the soil surface in cracks or root chan- 
nels. Clay coatings of this kind can be seen in the Ockley, 
Milton, Morley, and similar soils. Various sesquioxides are 
also transferred from the surface layer to lower horizons 
of most of the soils. 

Transformation within the zone of weathering involves 
the transformation of primary minerals such as feldspars 
and biotite. In the most important transformation, silicate 
clay minerals are formed. Illite and vermiculite are two 
of the most common clays in the soils in Delaware County. 
Kaolinite clay is an indicator of fairly intense weathering 
and occurs only in minor amounts in most of the soils in 
the county. 


Classification of Soils 


Soils are classified so that we can more easily remember 
their significant characteristics. Classification enables us to 
assemble knowledge about the soils, to see their relation- 
ship to one another and to the whole environment, and to 
develop principles that help us in understanding their 
behavior and their response to manipulation. First through 
classification and then through use of soil maps, we can 
apply our knowledge of soils to specific fields and other 
tracts of land. 

Thus in classification, soils are placed in narrow categor- 
ies that are used in detailed soil surveys so that knowledge 
about the soils can be organized and used in managing 
farms, fields, and woodlands; in developing rural areas; 
in engineering work; and in many other ways. Soils are 

laced in broad classes to facilitate study and comparison 
in large tracts, such as countries and continents. 

Two systems of classifying soils have been used in the 
United States in recent years. The older system was 
adopted in 1938 (3) and later revised (6). The system 
currently used was adopted for general use by the National 
Cooperative Soil Survey in 1965. The current system is 
under continual study. Therefore, readers interested in 
developments of the current.system should search the latest 
literature (4, 9). In table 9, soil series of Delaware County 
are placed in the categories of the current system and in 
the great soil groups of the older system. 

Some of the soils in this county do not fit in a series 
that has been recognized in the classification system, but 
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TaBLE 9.—WSoil series classified according to the current system of classification * and the 1988 system 


Series Family Subgroup Order Great soil group in the 1938 
system 
Alexandria_..-.-..-- Fine, illitie, mesie._____-_.------ Typic Hapludalfs.___---------- Alfisols..__-_- Gray-Brown Podzolic soils. 
Algiers...--.--.---- Fine-loamy, mixed, nonacid, Aerie Fluventic Haplaguepts__._| Inceptisols___.| Alluvial soils. 
mesic. 
Bennington___--_--- Fine, illitic, mesie__._--.------ Aeric Ochraqualfs___------.---- Alfisols_.-__-- Gray-Brown Podazolic soils. 
Blount.____..---.-- Fine, illitic, mesie___.-_.--_--- Aerie Ochraqualfs.__-.._....-. Alfisols______. Gray-Brown Podzolie soils. 
Bonpas?____-------- Fine-silty, mixed, nonealeare- Typie Argiaquolls____-_--.---.-- Mollisols_ ___- Humie Gley soils, 
ous, mesic. 
Cardington________.. Fine, illitic, mesic__-__._._----- Aquie Hapludalfs_......-.--.-- Alfisols____--. Gray-Brown Podazolic soils. 
Casco_..__.-.------ Fine-loamy over sandy or Typic Hapludalfs___..--------- Alfisols______- Gray-Brown Podazolie soils. 
sandy-skeletal, mixed, mesic. 
Coly@focc.oscc05c 8 Clayey-skeletal mixed, mesic____| Lithic Dystrochrepts__..-...._. Inceptisols____| Lithosols. 
Condit_____-__-.__-- Fine, illitic, misic____.-_.-_-_--_- Typic Ochraqualfs________.___- Alfisols_._____ Low-Humie Gley soils. 
Wels 5322 we ees Fine-loamy, mixed, mesic__-----| Aquic fluventic Eutrochrepts_-__| Inceptisols.___| Alluvial soils. 
POXKseh sc hoe eeees Fine-loamy over sandy or Typic Hapludalfs_..-__--...--- Alfisols_____- Gray-Brown Podzolic soils. 
sandy-skeletal, mixed, mesic. 
Genesee___--------- Fine-loamy, mixed, mesic__----. Fluventic Eutrochrepts__--_----- Inceptisols.__.| Alluvial soils. 
Genesee aan Fine-loamy, mixed, mesic___---- Lithic Fluventic Eutrochrepts___| Inceptisols._..| Alluvial soils. 
variant). 
Loudonville______.-- Fine-loamy, mixed, mesic___-- -- Ultic Hapludalfs....--..------- Alfisols___.—-- Gray-Brown Podzolic soils. 
eee (shallow | Fine-loamy, mixed, mesic_.-----] Lithic Hapludalfs_.---..--.__-- Alfisols._-_--- Gray-Brown Podzolie soils. 
variant). 
MeGary.-----------| Fine, mixed, mesic_..-___------ Acrie Ochraqualfs_._..---.---- Alfisols._.-..- Gray-Brown Podazolic soils. 
Millsdale._....----- Fine, mixed, noncaleareous, Typic Argiaquols_..-_..------- Mollisols____. Humie Gley soils, 
mesic. 
Milton. ..__-__ 22 _- Fine, illitic, mesic__....-------- Typic Hapludalfs__.-_-..-.---- Alfisols_..__—- Gray-Brown Podazolic soils. 
Morley....---.-.---- Fine, illitic, mesic_--..--_------ Typic Hapludalfs_..__---.----- Alfisols_____.- Gray-Brown Podzolie soils. 
Ockley__._--------- Fine-loamy, mixed, mesie___---- Typie Hapludalfs__._-_.--.-_-- Alfisols_.-_--- Gray-Brown Podazolic soils. 
Pewamo-______.----- Fine, mixed, noncalcareous, Typic Argiaquolls_-_-__.._-_---- Mollisols___.. Humie Gley soils. 
mesic, | 
Randolph. ._------- Fine, illitic, mesie....---_----- | Aerie Ochraqualfs____--_------ Alfisols_____.. Gray-Brown Podazolic soils. 
Rarden___.__------ Clayey, mixed, mesic_____.-.-- Typic Hapludults._~.-_.__.-___- Ultisols______ Red-Yellow Podazolic soils. 
Ritehey__.--.------ Loamy, illitic, mesic. _.....--_- Lithie Hapludalfs__---_.-__.--_.- Alfisols_______ Gray-Brown Podazolic soils. 
Ross_-..--.-------- Fine-loamy, mixed mesic---.__- Cumulie Hapludolls__---.-.__-- Mollisols___.. Alluvial soils. 
Shoals. -._.-.-.---- Fine-loamy, mixed, nonacid, Aeric Fluventic Haplaquepts._.-| Inceptisols..._} Alluvial soils. 
mesic. 
bleethevecnt tosce. Fine-silty, mixed, mesie____-_--- Aerie Ochraqualfs____.---__-_- Alfisols_____.- Gray-Brown Podzolie soils. 
Sloan. c2s-ece sche Fine-loamy, mixed, non- Fluventic Haplaquolls___..._.-- Mollisols____- Humic Gley soils. 
calcareous, mesic. 
Thackery__..-_____- Fine-loamy, mixed, mesic...__..; Aquie Hapludalfs__-._.__._.__- Alfisols_______ Gray-Brown Podzolie soils. 
Westland_-...-.-.-- Fine-loamy, noncalcareous, Typic Argiaquolls...-..---.-_- Mollisols__-_- Humic Cley soils. 
mixed, mesic. 
Willette___________- De eae eae ek eee (Oy enters eee lee ee Se Histosols____- Bog soils. 


1 Placement of some series in the current system of classification, particularly in families and subgroups, may change as more precise 
information becomes available. 
* 2 Recent changes in classification place the Bonpas scrics on the inactive list. Soils that have been placed in the Bonpas series in Del- 
aware County will be placed in the Patton series in later surveys. 
3 Criteria has not been established for the classification of the Willette and other organic soils. 
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recognition of a separate series would not serve a useful 
purpose. Such soils are named for the series they strongly 
resemble because they differ from those series in ways too 
small to be of consequence in interpreting their usefulness 
or behavior. Soil scientists designate such soils as taxad- 
juncts to the series for which they are named. In this 
survey, soils named in the Algiers, Colyer, Hel, Genesee, 
Morley, Rarden, Ritchey, Sleeth, and Thackery series are 
taxadjuncts to those series. 

The current system of classification has six categories. 
Beginning with the broadest, these categories are order, 
suborder, great group, subgroup, family, and series. In 
this system the criteria used as a basis for classification are 
soil properties that are observable and measurable. These 
properties are chosen, however, so that the soils of similar 
genesis, or mode of origin, are grouped together. Most of 
the classes of the current system are briefly defined in the 
following paragraphs. 

Orvrer: ‘Ten soil orders are recognized in the current 
system. They are Entisols, Vertisols, Inceptisols, Aridisols, 
Mollisols, Spodosols, Alfisols, Ultisols, Oxisols, and His- 
tosols. The properties used to differentiate the soil orders 
are those that tend to give broad climatic groupings of 
soils. Two exceptions are Entisols and Histosols, which 
occur in many different climates. Five of the soil orders 
are represented in Delaware County. They are Inceptisols, 
Mollisols, Alfisols, Ultisols, and Histosols. 

Inceptisols are mineral soils in which horizons have 
started to develop but do not have an accumulation of 
illuvial clay, 

Mollisols are mineral soils that have a dark-colored 
surface layer 10 inches or more thick and a base saturation 
of more than 50 percent. 

Alfisols are mineral soils that have horizons of clay 
accumulation and a base saturation of more than 35 
percent. 

Ultisols are mineral soils that have horizons of clay 
accumulation and a base saturation of less than 35 percent. 

The order Histosols has not been completely defined, but 
in Delaware County Willette muck is a Histosol. 

Suporvrr: Each order is divided into suborders, pri- 
marily on the basis of those soil characteristics that produce 
classes having the greatest genetic similarity. The soil 
properties used to separate suborders are mainly those 
that indicate the presence or absence of a seasonal high 
water table or other differences resulting from the climate 
or vegetation. 

Great Group: Suborders are separated into groups 
according to the presence or absence of genetic horizons 
and the arrangements of these horizons. The horizons used 
to make separations are those in which clay, iron, or 
humus have accumulated or those that have pans that 
interfere with the growth of roots or the movement of 
water. The features used are the self-mulching properties 
of clay, soil temperature, major differences in chemical 
composition (mainly calcium, magnesium, sodium, and 
potassium), and the like. The great group is not shown 
separately in table 9, because it is the last word in the name 
of the subgroup. . 

Suserour: Great groups are subdivided into sub- 
groups, one representing the central, or typic, segment of a 
group, and others, called intergrades, that have properties 
of one great group and also one or more properties of 


another great group, suborder, or order. Subgroups may 
also be made in those instances where soil properties inter- 
grade outside of the range of any other great group, sub- 
order, or order. The names of subgroups are derived by 
placing one or more adjectives before the name of the 
great group. An example is Typic Hapludalfs. 

Famity: Families are separated within a subgroup pri- 
marily on the basis of properties important to the growth 
of plants or to the behavior of soils where used for en- 
gineering. Among the properties considered are texture, 
reaction, soil temperature, mineralogy, permeability, thick- 
ness of horizons, and consistence. 


Laboratory Data 


The physical and chemical analysis reported in table 10 
were made of selected soils in Delaware County by the Ohio 
Agricultural Research and Development Center, Ohio 
State University. Detailed descriptions of the soils 
sampled, including locations of the profiles described, are 
given in alphabetical order in the section “Descriptions 
of the Soils.” 

In addition to the data given in table 10, other physical 
and chemical data are available for soils in the following 
series: Bennington, Cardington, Blount, Morley, Sleeth, 
Westland, Algiers, Fox, Thackery, Eel, Loudonville, 
Rarden, and Shoals. These data are on file at the Soils 
Department, Ohio State University ; the Ohio Department 
of Natural Resources, Division of Lands and Soils; or the 
State Office, Soil Conservation Service, Columbus, Ohio. 


General Nature of the County 


This section provides general information about Dela- 
ware County. It discusses climate, geology, agriculture, and 
other subjects of general interest. The figures for popula- 
tion and the statistics on agriculture are from reports of 
the U.S. Bureau of the Census. 

Delaware County was formed from a part of the North- 
west Territory. It is centrally located in the State and hes 
north of Columbus, the State capital, in Franklin County. 
Settlement began early in 1801 in the area that is now 
Liberty Township. Most of the early settlers came from 
New York and Massachusetts and from Wales. Delaware, 
the county seat, was established in 1808. 

The population of Delaware County was 2,000 in 1810 
and 80,298 in 1950. In 1960, the population of the county 
was 86,107, and that of Delaware, the county seat, was 
13,282. 

There are no known deposits of coal, gas, or oil in Dela- 
ware County, and its most valuable natural resources are 
soil and water. A number of mineral and sulfur springs are 
scattered over the county. Minerals are quarried from dif- 
ferent bedrock formations and used for roads, brick, drain- 
age tile, and lime for agriculture uses. 

In Delaware County, Federal, State, and county roads 
provide a complete network of highways. Interstate High- 
way No. 71 crosses the county from north to south. The 
county is served by three railroad lines that provide good 
shipping facilities. The municipal airport, located about 3 
miles southwest of the city of Delaware, provides runways 
for small private planes. 
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TasuEe 10.—Physical and chemical 
{Analyses made by Ohio Agricultural Research and 


Particle size distribution 
Soil type, characterization Depth Very | Coarse | Medium] Fine Very Total Silt Clay Fine 
number, and location Horizon from coarse sand sand sand fine sand (0.05 (less clay 
surface sand (1 to (0.5 to (0.25 sand (2.0 to to than (less 
(2 to 0.5 0.25 to 0.1 | (0.1 to 0.05 0.002 0.002 than 
1mm.) | mm.) mm.) mim.) 0.05 ‘mm.) mun.) mim.) 0.0002 
mm.) mm.) 
Inches Percent Percent Percent Percent Percent Percent Percent Percent Percent 
Blount silt loam; DL-25: Ap 0-8 1.9 1.5 1.9 5.3 5.9 16.5 62.2 21.3 3.9 

Scioto Township; 3% Bl 8-11 4 Ll 9 5.5 5.5 13.4 47.2 39. 4 13.0 
miles north-northwest B21t 11-16 5 14 1.0 6.1 5.9 14.9 37.0 48. 1 19.8 
of Ostrander. B22t 16-20 11 1.8 Ll 6.5 6.1 16.6 37.2 46. 2 18.9 

B23t 20-24 1.5 2.7 1.4 7.0 6.1 18.7 36.2 45.1 17.4 
B3-Cl 24-29 1.8 3.5 1.7 8.7 8.2 23.9 39.1 37.0 13. 0 
Cl 29-35 1.9 2.9 1.6 8.2 8.7 23.2 43.8 33. 0 9.5 
C2 35-44 1.7 2.6 1.3 8.4 10.0 24.0 43.4 32. 6 8.8 
C3 44-52 2.7 3.4 1.6 8.1 7.9 23.7 45.0 31.3 8.8 
C4 52-60 2.2 3.5 1.5 8.0 8.1 23.3 45.1 31.6 8.6 
cones silt loam; Ap 0-7 .6 2.1 2.6 5.8 7.9 19.0 62.4 18. 6 4,4 
DI-28: 

Porter Township; 2 miles | Bl 7-12 1.0 2.3 2.0 4.7 5.9 15.9 52.6 31.5 9.3 
northeast of Hast B2lit 12-16 1.6 3.3 2.7 5.0 5.8 18.4 39.6 42.0 15.2 
Liberty. B22t 16-21. 1.3 3.4 2.9 6.2 6.8 20. 6 37.4 42.0 16.2 

B23t 21-29 1.7 3.6 3.0 6.3 Tol 21.7 36.5 41.8 16.8 
B3t 29-31 3.3 4.4 3.8 8.1 7.0 26.6 39.1 34.3 12.6 
Cl 31-36 2.4 4.8 4.3 8.1 7.8 27.4 41.2 31.4 10.4 
C2 36-41 3.4 5.5 4.7 9.0 8.4 31.0 41.2 27.8 9.0 
C2 41-46 3.5 5.9 4.7 9.1 8.4 31.6 40.6 27.8 8.1 
C3 46-53 3.5 5.9 4.7 8.9 8.0 31.0 41.7 27.3 8.5 
Morley silt loam; DL-24: Ap 0-7 .6 1.9 2.7 6.0 7.2 18.4 60.8 20.8 5.2 

Troy Township; 3 miles Bl 7-11 .9 1.6 2.2 5.1 6. 2 16.0 49.9 34.1 10.2 
northwest of town of B21t 11-16 7 1.6 2.7 6. 2 5.3 16.5 37.1 46, 4 21.0 
Delaware. B22t 16-21 anh 1.4 2.2 5.7 8.1 18.1 35.9 46.0 18. 2 

B3-Cl 21-28 1.3 2.2 1.3 7.4 9. 0 21.2 42.6 36. 2 12.0 
Cl 28-34 2.5 14 2.9 7.0 10. 0 23.8 44,9 81.3 9.3 
C2 34-40 2.0 2.4 1.5 8.1 9.6 23.6 47.0 29.4 8.0 
C3 40-46 1.6 3.0 3.7 6.9 9.6 23.8 46.4 29.8 7.5 
C4 46-54 1.4 2.7 1.6 8.3 9.8 23.8 46,2 30.0 8.2 
C5 54-60 1.3 2.9 1.5 7.5 8.9 22.1 47.3 30. 6 9.0 
Pewamo silty clay loam; Ap 0-6% .6 15 1.7 4.5 4,9 13. 2 58.1 28, 7 10, 3 

Trenton Township; Blg 64-13% .3 1.0 14 3. 9 4.4 11. 0 58. 4 30. 6 11.3 
about 7 miles south- B2itg | 184-19! 9 16 14 3.5 3. 7 11.1 55. 4 33. 5 10, 2 
east of Sunbury. B2ltg | 1934-2644 .4 10 1.0 2.8 3. 4 8.6 54. 7 36. 7 14.3 

B22tg | 264-33 11 1.3 1.0 2.5 2.7 8.6 49.5 41.9 19. 4 
B22tg | 334%-40% 1.0 18 1.7 3.8 3.5 11.8) 48.9 39. 3 18. 4 
B38 4045 -48% =D 1.3 1,2 3.3 3.5 9.8 53. 7 36. 5 14.9 
B3 48% -56 10 2.3 1.9 4.6 4.8 14. 6 48.8 36. 6 13. 2 
B3 56-65 .9 2.3 2. 2 4.8 5. 4 15. 6 48,7 35. 7 11.8 
B3 65-74 .8 18 List 4.8 5.3 14.4 51.4 34, 2 13. 2 
Cc 74-95 4.1 5.6 3.9 9. 2 9. 4 32. 2 44.3, 23.5 71 


data for selected soils 


Development Center, Ohio State University] 
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Exchangeable cations (meq. per 100 grams of soil) 
Organic CaCo3 Base 
Textural class Reaction matter | equivalent Sum of satura- 
Hydrogen | Calcium Magne- | Potassium | exchange- | Total tion 
sium able bases 
cations 
plt Percent Percent Percent 

Silt loam_______.-__ 6.7 Dii2h Wein eral Sache 4.0 11.8 2.0 0.3 18.1 14.1 78 
Silty clay loam___.__ 4.8 120. | Sete Ste Sh 12.3 7.2 3.2 ao 23.0 10.7 47 

[Ez ees re ae pete 4.5 5 0 co eeereeererere 15.7 6.2 5.1 3 27.3 11.6 42 
Clay acs concn oe eee 5.1 A 0 eee eer 9.6 7.8 7.4 .3 25.1 15.5 62 
Cla yices ka eee ee 6.6 af jenGceveses 4.4 10.3 9.4 .3 24.4 20.0 82 
Clay loam___--.-.-- TiO ecenee ee DO Me clones et eat Sits elt ch es Sh ei i eee cae | a tte ee |g cae 
Clay loam_...__-_-- a ee re 9905 feo eeu cease lieee kel ete eae eeu Peo ope ected 
Clay loam.___-_-.-- 2 el 5, Ni Ca (cae ee | eae epee WOR ee mG beeen B NE Seaton [iti oe EmOU en ee ete eye reas Teicoere Umer 
Clay loam.__-___--- Eee eee EA, | diccsco exec oe encima Oa | Aa cette eh S| eet aes Scie, [i pew opera at tl eee ae 
Clay loam________-- CO) eee ree TO esse  e Se Hk iM |g a al ee eythane sha AL as elle eee 
Silt loam_.._-----_- 5. 0 ob) aeeee ees 8.7 2.9 9 2 12.7 4.0 31 
Silty clay loam______ 4,7 6) ae keene? 11.6 2.2 1.2 1 15.1 3.5 23 
Clays cen esce ese 4.7 we leseukecaee 12. 8 3.7 1.9 £2 18. 6 5. 8 31 
ClaYicscoccegacees DoD. Need ects tien, an Se 10, 2 6. 2 3.3 2 19. 9 9.7 49 
Clay voce cemees Gas G25 lesen saccades ce 4.1 10.1 4.6 2 19.0 4.9 78 
Clay loam_...------ Te Silaseaeeca2e OF pace dae [Mee ett So a NY a ial ae ot eee 
Clay loam__....---- Saleem shes! DG2.05 | ste re eee | sh es Sl ya ta sarah a ens hn ea a Ee ell La lta 
Clay loam__.------- 8.1 |---------- D080. eeaae eee oh Re ee tee ee Meee See ton estar [cece isis 
Clay loam._...----- $2 \ees2 oe ee D0 6a ewiect bes eae elena eke | eee ete | ose eet atest ee eis 
Clay loam___.------ 8 2 |soeesecews Ose [ecu tn sake ede he eine Mia reese erie oe ie ec ee | eens 
Silt loam_.---.----- 5. 8 Dei. |e eee ce 6.9 7.1 1.4 2 15. 6 8.7 56 
Silty clay loam_.___- 5,9 Oo [Si cuesee ae 6. 6 9. 4 2.7 id 18.9 12.3 65 
Clive cc ceneues els 5.1 Po ae ae ey rear 10. 3 10. 1 4.0 3 24, 7 14. 4: 58 
Clayce swe e oie sos 6.4 0 Ieeaseoecks 6. 0 12,4 | 5.5 23 24, 2 18. 2 75 
Clay loam____------ Wed seo beeen WEG 2 Mam cae ets oh le lee tte ott ha ete Se eee eee Scere ele scac ess 
Clay loam___------- i < | een 94) Bi toc kee eco See ee ee bee eos alec teed eben eee be eee seuss oe 
Clay loam___.------ TO \eheee eee 97.08. oka bows sldea see oe ee toto eel el eee epee cee o eases 
Clay loam..-_------ C8) |e os 26.5 ol leole ce eeoles aeeeee os eee eae eee ol eo oe ees SS 
Clay loam____------ | Sete pee OF et. | ots eee (Sece came (Bete Seen oie seen eek ee Eee ta el ares 
Clay loam_.__------ TO! | ects Tibet lace en | See ee Senet awe ed eel el Sk eee (ae te el ee te 
Silty elay loam_.___- 5.2 ce eee eee eee 14. 2 9.3 3.0 3 26. 8 12. 47 
Silty clay loam______ 5. 4 8.48 |ocescet see 11.9 10.3 4,0 3 26, 5 14. 6 55 
Silty clay loam____-_ 6. 0 QO ate OSs 7.3 11.0 5.3 2 23. 8 16.5 69 
Silty clay loam.__-__ 6.1 CF eee are 5.8 11.2 6. 0 3 22, 8 17.5 77 
Silty clay...---2..- 650r Sebwetamae| Loses ees 5. 4 12.8 7.3 4 25.9 20. 5 79 
Silty clay loam... --- (6,46)|shececee wea Senet oe 4.4 11.6 6. 7 4 23. 1 18.7 81 
Silty clay loam_.____ OAM ee eke eel tee ee at 4,1 10. 3 | 5.7 3 20, 4 16. 3 80 
Silty clay loam______ (Ga | eee ae era 3.4 9.3 4.5 3 17.5 14.1 81 
Silty clay loam_.___- sO oe ten ta eee eas 3. 0 9.5 4.2 23 17. 0 14. 0 82 
Silty clay loam_._--- C0) |sleume dobsta Sees 3.1 10. 0 4,5 ae 17.9 14.8 83 
Loam.._...----.--- (| | eee ee 18)1 cote Se ollee ete ote od tence lee etenesecosaune ete eas 
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The climate of Delaware County is continental, and rain- 
fall is fairly well distributed throughout the year. Data on 
temperature and precipitation for the county are given in 
table 11. The probabilities of the last freezing temperatures 
in spring and the first in fall are given in table 12. 

The data given in tables 11 and 12 are from the records 
kept at the city of Delaware, which is at an elevation of 840 
feet. These figures apply to the county as a whole, except 
that in valley bottoms the average temperature generally is 
a few tenths of a degree higher than that in other parts of 
the county. The mean annual precipitation is 36.76 inches, 
but variations are considerable from year to year. 


°By L. T. Pierce, State climatologist, U.S. Weather Bureau, 
Columbus, Ohio. 
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Table 11 gives monthly readings in temperature that 
may be expected to occur in typical years rather than the 
highest and lowest readings that ‘have been recorded. Also, 
the amount of precipitation under “One year in 10 will 
have—” are monthly totals for the lowest and highest rain- 
fall likely to occur during once in 10 years, or a probability 
of 10 percent. 

Table 12 shows'the probability of freezing temperatures 
on or after given dates in spring and on or before given 
dates in fall. The 36° temperature is included in the table 
because light frost can oceur when the temperature of the 
air is several degrees above freezing, In contrast, some 
kinds of plants are not injured unless the temperature falls 
4 or more degrees below freezing. In Delaware County the 
growing season, or that; period normally free from freezing 
temperatures, is 159 days. 


TasBue 11.—Temperature and precipitation for Delaware County 


[All data from records kept at the city of Delaware] 


Temperature Precipitation 
Two years in 10 will have at least One year in 10 will 
4 days with 2— will have 3— Average Average 
Month Average Average Average |__ number of | depth of snow 
daily maxi- daily mini- Average monthly days with on days with 
mum! mum ! Maximum tem- | Minimum tem- total 1 snow on snow on 
perature equal perature equal Less More ground 2 ground 2 
to or higher to or lower than— than— 
than— than— 
oF, ba oF, j ae’ Le Ds Inches Tnches Inches Inches 
January. .--.---- 36. 7 19.9 28. 3 55. 1 2.3 2. 92 0. 81 5. 62 18 15 
February___----- 39. 8 21.5 30. 6 57.7 4.8 2. 39 . 96 4. 12 15 1.3 
Mareh__..-_..__- AQ, 7 28. 8 39. 2 68. 6 12. 6 3. 60 1, 39 6. 27 9 Li 
April__. 2-2 - eee 62. 4 38. 4 50. 4 80. 3 24. 5 3. 73 1.75 6. 04 1 (4) 
May. ..--------- 73. 6 48. 6 61.1 86. 4 35. 0 3. 44 1. 61 5. 60 0 0 
June... ---_-- 82. 4 57.7 70.0 92.5 46. 1 4, 49 1. 73 7. 84 0 0 
Pf bene =e Seer 85. 9 66. 7 73.4 93. 1 50. 9 3. 67 2, 08 5. 47 0 0 
August__._------- 84. 4 59. 4 71.9 93. 0 49. 3 3. 03 1. 20 5. 24 0 0 
September-_.---- 77.9 52. 2 65. 0 89. 7 38. 6 2. 69 1. 09 4, 61 0 0 
October... ----- 66. 7 41.5 54. 1 81.2 28. 7 2.10 . 46 4, 43 () (4) 
November-.--.--- 51.1 31.4 41.2 67.3 17.9 2. 40 1. O1 4, 04 4 Li 
December- ------ 38. 9 22. 6 30. 7 58. 0 3.7 2. 30 . 99 3. 93 15 2.2 
Year... 62.5 40. 8 D1 He Lieeesesteneseeee ee eal 36. 76 29, 76 44. 23 62 15 
1 Based on 30-year record, through 1965. 4 Trace. 
2 Based on 20-year record, through 1960. 5 Less than 1 day. 
3 Based on 30-year record, through 1965. 
TasLe 12.—Probabilities of the last freezing temperatures in spring and the first in fall 
[Data from records kept at the city of Delaware] 
Dates for given probability at temperatures of— 
Probability / ; 
16° F. 20° F. 24° F, 28° F. 32° F. 36° BF. 
or lower or lower or lower or lower or lower or lower 
Spring: 
1 year in 10 later than___------- March 27 April 9 April 17 April 28 May 1 May 24 
2 years in 10 later than___-_--_- March 22 April 3 April 12 April 24 April 21 May 20 
5 years in 10 later than_-_____--- March 10 March 21 March 31 April 16 April 15 May 11 
Fall: 
1 year in 10 earlier than.__-_._-- November 2 October 29 October 21 October 9 September 23 | September 14 
2 years in 10 earlier than____._-- November 6 November 3 October 26 October 13 September 27 | September 18 
5 years in 10 earlier than__-__-_-- November 18 | November 15 | November 4 October 24 October 7 September 26 
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The climate of this county, as of any area, is a major 
factor in determining the temperature and moisture char- 
acteristics of the soils and, therefore, their productivity. 
Rainfall averages 17.82 inches in the growing season 
(May-September). Although precipitation is low in 
winter, this is the recharge season when soil-moisture re- 
serves are replenished because not much of the moisture 
is being used. Rainfall is generally sufficient to maintain a 
high level of soil moisture until late in June. If spring is 
very dry, however, a shortage of moisture can develop by 
the middle of June. In spring, chances are more than 50 
percent that at least 0.60 inch of rain will fall each week 
and are 30 percent that the rate will be 1 inch per week. 
The rate of 0.60 inch per week almost meets the needs of 
meadows and small grains, but during July and August 
there is a shortage of moisture; ordinarily all except 10 to 
20 percent of the available moisture is exhausted. Summer 
must be unusually wet if an available moisture supply of 
more than 50 percent is to be maintained. 

The temperature of the soils is important to farmers, es- 
pecially in spring. Soil frozen to a depth of 2 feet or more 
early in March generally thaws in only a week to 10 days 
of mild weather. Thereafter, the rise in-temperature of the 
surface soil lags not more than 2 days behind the tempera- 
ture of the air. Hence, the effects of an unusually cold win- 
ter do not carry over into the spring. In Delaware County, 
the soil temperature is generally favorable for the germina- 
tion of corn by the first week in May. Soils generally are 
warmest on the slopes facing south and west and are cold- 
est on slopes facing north. Soils on bottom lands tend to be 
a few degrees warmer in spring than soils on uplands, 
where they are exposed to stronger winds. 

In an average year, there are 101 clear days, 118 partly 
cloudy days, and 146 cloudy days in Delaware County. 
Summer, the season of most sunshine, has 70 percent of its 
days sunny; cloudy days are most numerous in winter. 
Relative humidity averages about 50 percent on summer 
afternoons when the air normally is driest, though it may 
fall below 80 percent on some days. Relative humidity is 
highest early in the morning, when the average for the year 
is between 76 and 88 percent. Tornadoes are not unknown 
in this county, but they are less frequent and cause less 
damage than those'in the States farther west. Most of the 
tornadoes in Ohio are poorly developed and are in short, 
narrow paths. 


Geology 


Delaware County was invaded by a succession of glaciers 
of both the Tllinolan and the Wisconsin ages. The drifts 
laid down by the Tllinoian glaciers, however, were com- 
pletely swept away by the advance of the Wisconsin gla- 
ciers. Today only drifts deposited by the Wisconsin gla- 
ciers can be seen in the county. The last glaciation occurred 
about 23,000 years ago and covered all oF Delaware County. 

The glacial drift, or till, that cévers the western half of 
the county contains much limestone and dolomite and is 
highly calcareous. The drift that covers the eastern half of 
the county contains large amounts of sandstone and shale 
and smaller amounts of limestone and dolomite and is only 
moderately or slightly calcareous. 

As the glacial ice melted, the meltwater carried and de- 
posited outwash material. In contrast to the glacial till, the 
outwash material is sorted: and stratified. It forms plains 
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and, near places where glacial lakes used to be, deltas. Gla- 
cial outwash is also in valley trains made up of material 
deposited along the edges of streams that flowed from the 
face of the glaciers. 

Near moraines the outwash material is poorly sorted be- 
cause the water did not flow rapidly enough to sort the 
material properly. This outwash material is in the form of 
eskers and kames. 

Eskers about 20 feet high and about 150 feet wide at the 
base are a prominent feature of the landscape in the north- 
ern and central parts of Radnor Township. These forma- 
tions consist of soils that developed on ridges of gravel 
and sand (4). They originated as sand and gravel deposited 
by streams flowing from the melted ice (17). Soils of the 

asco and Fox series are dominant on eskers in this county. 

Kames are prominent, moundlike hills formed from sand 
and gravel that were deposited in openings in the ice or on 
the ice. In Delaware County, kames merge with the north- 
ern slopes of the Powell Moraine in the central part of 
Radnor Township and on the uplands bordering the Olen- 
tangy River. They also occur in Trenton Township, but 
here they do not connect with the Powell Moraine. 

The bedrock in Delaware County is almost completely 
concealed beneath the glacial till. It can be seen only where 
streams have cut through the till. The bedrock 1s much 
older than the till and can be easily distinguished from it. 
This bedrock is limestone, shale, and some sandstone. It 
formed from marine sediments about a billion years ago, as 
is indicated by the presence of marine fossils. 


Agriculture 


According to the United States Census of Agriculture, 
Delaware County had 1,286 farms totaling 206,861 acres 
in 1964. Cropland amounted to about 124,583 acres. The 
land in farms.decreased from 83.6 percent of the total land 
area in 1959 to 78.5 percent in 1964, This decrease of land 
in farms has continued in recent years because of com- 
munity development, more recreational facilities, and high- 
way construction. The average size of farms, however, in- 
creased from 136.3 acres in 1959 to 160.9 acres in 1964. This 
increase has been caused by economic conditions and the in- 
creased use of modern farming equipment. 

Of the 1,286 farms in the county in 1964, 792 were op- 
erated by owners, 345 by part owners, and the rest by man- 
agers and tenants, Off-farm employment is common, and 
620 farmers reported that they had worked off their farms. 

Livestock raising and the production of general field 
crops are the most important types of farming in Dela- 
ware County. In 1964, livestock and livestock products ac- 
counted for about 56 percent of the value of all farm prod- 
ucts sold in Delaware County, and field crops, other than 
vegetables, fruits, and nuts, accounted for about 42 percent. 

In 1964, the principal kinds of livestock on farms in 
Delaware County were as follows: 


Number 
Gattle and :Calyési.-2 2.225. -225-55-2 254 ees ee ees 24, 955 
Milk @0WSsesso2c0 25 oo ee sete bee aeek 6, 276 
Hogsvand: pigg.. 0-2 tse eek ee eae tee cee ae 28, 216 
Sheep and lambs: 22 22s oe oe eee eek 17, 288 
Chickens (4 months old and over) -_-_-______.-.------ 40? 806 
Turkeys: cassusas- odes ee ee Ge eee Sheet Secs 15, 482 


The average acre yields of corn, small grain, soybeans, 
and hay have increased because of improved tillage, fer- 
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tilization, and drainage practices and the use of better seed, 
especially of hybrid corn. 

Acreages of the principal crops harvested in 1964 were 
as follows: 


Wheat 
Oats 
Barley (for grain) 
Rye «(for 2Pain ecw u oe es eee eee eee ene ees 


Soybeans (all purposes) —~----.---------------------- 32, 161 
Hay crops (excluding soybeans) ~---..-------------. 21, 707 
Red clover seed_.-.-__.-_--_--_--__--_.---.-------- 1, 691 
Oty S000 ee oe econ nee eects 446 
POWOOTN: one cuasemseete oud Geet See dee eects 852 
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Glossary 


Alluvial soils. Soils developing from soil material (alluvium) trans- 
ported by water and recently deposited. 

Available water capacity. The capacity of a soil to hold water ina 
form available to plants, The difference between the amount 
of water held in‘a soil at field capacity and the amount in the 
same soil at the permanent, wilting point. Commonly expressed 
as inches of water per inch of soil. 

Caleareous soil. A soil that contains enough lime or cdlcum car- 
bonate (often with magnesium carbonate) to effervesce (fizz) 
when treated with dilute hydrochloric acid. It is alkaline in 
reaction because calcium carbonate is present. 

Chroma. The relative purity or strength of the spectral color; in- 
creases with decreasing grayness. 


Clay. As a soil separate, the small mineral soil particles less than 
0.002 millimeter in diameter. As a soil textural class, soil ma- 
terial that is 40 percent or more clay, less than 45 percent sand, 
and less than 40 percent silt. 

Clay loam. Soil material that is 27 to 40 percent clay and 20 to 45 
percent sand. 

Consistence, soil. The feel of the soil and the ease with which a lump 
can be crushed by the fingers. Terms commonly used to de- 
scribe consistence are— 

DLoose—Noncoherent; will not hold together in a mass. 

Friable—When moist, crushes easily under gentle pressure be- 
tween thumb and forefinger and can be pressed together into 
a Inmp. 

Firm—When moist, crushes under moderate pressure between 
thumb and forefinger, but resistance is distinctly noticeable. 

Plastic.—When wet, readily deformed by moderate pressure but 
cain be pressed into a lump; will form a “wire” when rolled 
between thumb and forefinger. 

Sticky—When wet, adheres to other material and tends to stretch 
somewhat and pull apart, rather than to pull free from other 
material. 

Hard—When dry, moderately resistant to pressure; can be 
broken with difficulty between thumb and forefinger. 

Soft.—When dry, breaks into powder or individual grains under 
very slight pressure. 

Cemented.—Hfard and brittle ; little affected by moistening. 

Drainage, soil. The rapidity and extent of the removal of water 
from the soil, in relation to additions, especially by surface 
runoff, or by flow through the soil to underground spaces, or 
by a combination of both processes. 

Erosion, The wearing away of the land surface by wind, running 
water, and other geological agents. 

Eskers. A long narrow ridge or mound of sand, gravel, and bould- 
ers deposited by a stream flowing on, within, or beneath a 
stagnant glacier, 

Glacial drift. Rock material transported by glacial ice and then 
deposited ; also includes the assorted and unassorted materials 
deposited by streams flowing from glaciers. 

Glacial outwash. Cross-bedded gravel, sand, and silt deposited 
by melting water as it flows from glacial ice. 

Glacial till. Unassorted, nonstratified glacial drift consisting of 
clay, ‘silt, sand, and boulders transported and deposited by 
glacial ice, 

Granule. A single mass, or cluster, of many individual soil particles. 

Horizon, soil. A layer of soil, approximately parallel to the surface, 
that has distinct characteristics produced by soil-forming 
processes. These are the major horizons: — 

0 horizon.—The layer of organic matter on the surface of a 
mineral soil. This layer consists of decaying plant residues. 

A. horizon—The mineral horizon at the surface or just below 
an 0 horizon. This horizon is the one in whieh living or- 
ganisms are most active and therefore is marked by the 
accumulation of humus. The horizon may have lost one or 
more of soluble salts, clay, and sesquioxides (iron and 
aluminum oxides). 

B horizon.—The mineral horizon below an A horizon. The B 
horizon is in part a layer of change from the overlying A to 
the underlying C horizon; the B horizon also has (1) dis- 
tinctive characteristics caused by accumulation of clay, 
sesquioxides, humus, or some combination of these; (2) 
prismatic or blocky structure; (8) redder or stronger colors 
than the A horizon; or (4) some combination of these. The 
combined A and B horizons are usually called the solum, or 
true soil. If a soil lacks a B horizon, the A horizon alone 
is the solum. 

C horizon—The weathered rock material immediately beneath 
the solum. In most soils this material is presumed to be like 
that from which the overlying horizons were formed. If the 
material is known to be different from that in the solum, 
a Roman numeral precedes the letter “C”. 

R layer.—Consolidated rock beneath the soil. The rock usually 
underlies a C horizon but may be immediately beneath an A 
or B horizon. 

Kame (geology). A short ridge, hill, or mound of stratified glacial 
drift deposited by glacial meltwater. 

Loam. Soil material that is 7 to 27 percent clay, 28 to 50 percent silt, 
and less than 52 percent sand. 
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Nutrients, plant. Any element that is taken in by a plant, is essen- 
tial to its growth, and used by the plant in producing food and 
tissue. Important plant nutrients obtained from the soil are 
nitrogen, phosphorus, potassium, caleium, magnesium, sulfur, 
iron, manganese, copper, boron, zinc, and perhaps others. 
Those obtained from the air are carbon, hydrogen , and oxygen. 

Ped. An individual natural soil aggregate, such as a crumb, a prism, 
or a block, in contrast to a clod. 

Permeability, soil. The quality of a soil horizon that enables water 
or air to move through it. Terms used to describe permeability 
are as follows: Very slow, slow, moderately slow, moderate, 
moderately rapid, rapid, and very rapid. 

Reaction, soil. The degree of acidity or alkalinity of a soil expressed 
in pH values. A soil that tests pH 7.0 is precisely neutral in 
reaction because it is neither acid nor alkaline. In words the 
degree of acidity or alkalinity is expressed thus: 


pT pH 
Extremely acid__._ Below 4.5 Neutral ~---------- 6.6 to 7.3 
Very strongly Mildly alkaline_-_-- 7.4 to 7.8 
acid ------.---- 4.5 to 5.0 Moderately alkaline. 7.9 to 8.4 
Strongly acid__._. 5.1 to 5.5 Strongly alkaline___ 8.5 to 9.0 
Medium acid_---- 5.6 to 6.0 Very strongly 
Slightly acid_____ 6.1 to 6.5 alkaline .--.-__ 9.1 and 
higher 


Relief. The elevations or inequalities of a land surface, considered 
collectively. 

Sand. Individual rock or mineral fragments in soils having 
diameters ranging from 0.05 millimeter to 2.0 millimeters. Most 
sand grains consist of quartz, but they may be of any mineral 
composition, The textural class name of any soil that contains 
85 percent or more sand and not more than 10 percent clay. 

Silt. Individual mineral particles in a soil that range in diameter 
from the upper limit of clay (0.002 millimeter) to the lower 
limit of very fine sand (0.05 millimeter). Soil of the silt tex- 
tural class is 80 percent or more silt and less than 12 percent 
clay. 

Silt loam. Soil material that is 50 percent or more silt and 12 to 
27 percent clay or is 50 to 80 percent silt and less than 12 
percent clay. 

Silty clay loam. Soil material that is 27 to 40 percent clay and less 
than 20 percent sand. 

Solum. The upper part of a soil profile, above the parent material, 
in which the processes of soil formation are active. The solum 
in mature soil includes the A and B horizons. Generally, the 


characteristics of the material in these horizons are unlike those 
of the underlying material. The living roots and other plant and 
animal life characteristic of the soil are largely confined to the 
solum. 

Stratified. Composed of, or arranged in, strata, or layers, such as 
stratified alluvium. The term is confined to geological material. 
Layers in soils that result from the processes of soil formation 
are called horizons; those inherited from the parent material 
are called strata. 

Structure, soil. The arrangement of primary soil particles into com- 
pound particles or clusters that are separated from adjoining 
aggregates and have properties unlike those of an equal mass of 
unaggregated primary soil particles. The principal forms of 
soil structure are platy (laminated), prismatic (vertical axis 
of aggregates longer than horizontal), columnar (prisms with 
rounded tops), blocky (angular or subangular), and granular, 
Structureless soils are (1) single grain (each grain by itself, 
as in dune sand) or (2) massive (the particles adhering to- 
gether without any regular cleavage, as in many claypans and 
hardpans). 

Subsoil. The lower part of the soil profile below plow depth. Tech- 
nically, the B horizon. 

Substratum. Any layer beneath the solum, or true soil; the C or 
R horizon. 

Terrace, geological. An old alluvial plain, ordinarily flat or undu- 
lating, bordering a river, lake, or the sea. Stream terraces are 
frequently called second bottoms, as contrasted to flood plains, 
and are seldom subject ‘to overflow. Marine terraces were 
deposited by the sea and are generally wide. 

Texture, soil. The relative proportions of sand, silt, and clay 
particles in a mass of soil. The basic textural classes, in order 
of increasing proportions of fine particles are as follows: sand, 
loamy sand, sandy loam, loam, silt loam, silt, sandy clay loam, 
clay loam, silty clay loam, sandy clay, silty clay, and clay. The 
sand, loamy sand, and sandy loam classes may be further di- 
vided by specifying ‘‘coarse,” “fine,” or ‘‘very fine.” 

Tilth, soil. The condition of the soil in relation to the growth of 
plants, especially soil structure. Good tilth refers to the friable 
state and is associated with high noncapillary porosity and 
stable, granular structure. A soil in poor tilth is nonfriable, 
hard, nonaggregated, and difficult to till. 

Water table. The highest part of the soil or underlying rock 
material that is wholly saturated with water. In some places 
an upper, or perched, water table may be separated from a 
lower one by a dry zone. 


Accessibility Statement 


This document is not accessible by screen-reader software. The Natural Resources 
Conservation Service (NRCS) is committed to making its information accessible to all 
of its customers and employees. If you are experiencing accessibility issues and need 
assistance, please contact our Helpdesk by phone at (800) 457-3642 or by e-mail at 
ServiceDesk-F TC @ftc.usda.gov. For assistance with publications that include maps, 
graphs, or similar forms of information, you may also wish to contact our State or local 
office. You can locate the correct office and phone number at http://offices.sc.egov. 


usda.gov/locator/app. 


The U.S. Department of Agriculture (USDA) prohibits discrimination against its 
customers. If you believe you experienced discrimination when obtaining services from 
USDA, participating in a USDA program, or participating in a program that receives 
financial assistance from USDA, you may file a complaint with USDA. Information 
about how to file a discrimination complaint is available from the Office of the 
Assistant Secretary for Civil Rights. USDA prohibits discrimination in all its programs 
and activities on the basis of race, color, national origin, age, disability, and where 
applicable, sex (including gender identity and expression), marital status, familial 
status, parental status, religion, sexual orientation, political beliefs, genetic information, 
reprisal, or because all or part of an individual’s income is derived from any public 
assistance program. (Not all prohibited bases apply to all programs.) 


To file a complaint of discrimination, complete, sign, and mail a program 
discrimination complaint form, available at any USDA office location or online at 


www.ascr.usda.gov, or write to: 


USDA 

Office of the Assistant Secretary for Civil Rights 
1400 Independence Avenue, S.W. 

Washington, DC 20250-9410 


Or call toll free at (866) 632-9992 (voice) to obtain additional information, the 
appropriate office or to request documents. Individuals who are deaf, hard of hearing, 
or have speech disabilities may contact USDA through the Federal Relay service 
at (800) 877-8339 or (800) 845-6136 (in Spanish). USDA is an equal opportunity 
provider, employer, and lender. 


Persons with disabilities who require alternative means for communication of 
program information (e.g., Braille, large print, audiotape, etc.) should contact USDA‘s 
TARGET Center at (202) 720-2600 (voice and TDD). 
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SOIL LEGEND WORKS AND STRUCTURES BOUNDARIES 


SOIL SURVFY DATA 


Highways and roads National or state 
The first capital letter is the initial one of the soil name. 


A second capital letter, A, B, C, D, E, or F, shows the 

class of slope. Most symbols without a slope letter are ——ESSSS > County pee Soil boundary 
those of nearly level soils or land types, but some are 

for land types that have a considerable range in slope. Good motor 
A Final nymber, 2 or 3, in the symbol, shows that the 

soil is moderately eroded or severely eroded. 


Reservation : er and symbol 


Poor motor = = Land grant ; Gravel 


SYMBOL NAME SYMBOL NAME 


Small park, cemetery, airport ..... Stony, very stony 


AdC Alexandria silt loam, 6 to 12 percent slopes 


Millsdale silty clay loam Highway markers Rock outcrops 
AdC2 Alexandria silt loam, 6 to 12 percent slopes, moderately 


Milton silt loam, 0 to 2 percent slopes 


eroded Milton silt loam, 2 to 6 percent slopes Nati 
ational Interstate ou... . hert fragments 
AdD Alexandria silt loam, 12 to 18 percent slopes Milton silt loam, 2 to 6 percent slopes, moderately Chert Tragme 


AdD2 Alexandria silt loam, 12 to 18 percent slopes, moderately eroded 
eroded Milton silt loam, 6 to 12 percent slopes, moderately Ds Sis Me detaie ales tdgen o DRAINAGE Clay spot 

AdE Alexandria silt loam, 18 to 25 percent slopes eroded 

AdE2 Alexandria silt loam, 18 to 25 percent slopes, moderately Milton silt loam, 12 to 18 percent slopes, moderately 
eroded eroded 

AeC3 Alexandria soils, 6 to 12 percent slopes, severely eroded Morley silt loam, 2 to 6 percent slopes 

AeE3 = Alexandria soils, 12 to 25 percent slopes, severely eroded Morley silt loam, 2 to 6 percent slopes, moderately Railroads 

AmF2 Alexandria and Morley silt loams, 25 to 40 percent slopes, eroded 


State or county Streams, double-line Sand spot 


Gumbo or scabby spot 


moderately eroded 
Algiers silt loam 


Bennington silt loam, 0 to 2 percent slopes 
Bennington silt loam, 2 to 6 percent slopes 


Bennington silt loam, 2 to 6 percent slopes, moderately 


eroded 


Bennington silt loam, shale substratum, 0 to 2 percent 


slopes 


Bennington silt loam, shale substratum, 2 to 6 percent 


slopes 
Blount silt loam, 0 to 2 percent slopes 
Blount silt loam, 2 to 6 percent slopes 
Bonpas silty clay loam 
Borrow pit 


Cardington silt loam, 2 to 6 percent slopes 


Cardington silt loam, 2 to 6 percent slopes, moderately 


eroded 
Cardington silt loam, 6 to 12 percent slopes 


Cardington silt loam, 6 to 12 percent slopes, moderately 


eroded 


Casco—Fox loams, 12 to 25 percent slopes, moderately 


eroded 
Colyer silt loam, 25 to 50 percent slopes 
Condit silt loam, 0 to 2 percent slopes 


Eel silt loam 


Fox loam, 0 to 2 percent slopes 
Fox loam, 2 to 6 percent slopes 
Fox silt loam, 0 to 2 percent slopes 
Fox silt loam, 2 to 6 percent slopes 


Fox silt loam, 2 to 6 percent slopes, moderately eroded 


Fox silt loam, 6 to 12 percent slopes 
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eroded 
Genesee silt loam 
Genesee silt loam, shallow variant 


Gravel pit 


Loudonville silt loam, 2 to 6 percent slopes 


Loudonville silt loam, 6 to 12 percent slopes, moderately 


eroded 


Loudonville silt loam, shallow variant, 25 to 50 percent 
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Made land 
Marsh 
McGary silt loam, © to 2 percent slopes 


Morley silt loam, 6 to 12 percent slopes 

Morley silt loam, 6 to 12 percent slopes, moderately 
eroded 

Morley silt loam, 12 to 18 percent slopes 

Morley silt loam, 12 to 18 percent slopes, moderately 
eroded 

Morley silt loam, 18 to 25 percent slopes, moderately 
eroded 

Morley soils, 6 to 12 percent slopes, severely eroded 

Morley soils, 12 to 18 percent slopes, severely eroded 


oam, 0 to 2 percent slopes 

oam, 2 to 6 percent slopes 

Ockley silt loam, 2 to 6 percent slopes, moderately 
eroded 

Ockley silt loam, 6 to 12 percent slopes 

Ockley silt loam, 6 to 12 percent slopes, moderately 
eroded 

Ockley silt loam, 12 to 18 percent slopes, moderately 
eroded 

Ockley silt loam, till substratum, 2 to 6 percent slopes 


Pewamo silty clay loam 
Quarry 


Randolph silt loam, 0 to 2 percent slopes 

Rarden silt loam, 2 to © percent slopes, moderately 
eroded 

Rarden silt loam, 6 to 12 percent slopes, moderately 
eroded 

Rorden silt loam, 12't025 parcent’slopes 

Rarden silt loam, 25 to 40 percent slopes 

Ritchey silt loam, 2 to 6 percent slopes 

Ritchey silt loam, 6 to 12 percent slopes, moderately 
eroded 

Ritchey silt loam, 12 to 25 percent slopes, moderately 
eroded 

Rock land, limestone, steep 

Ross silt loam 


Shoals silt loam 

Sleeth silt loam, 0 to 2 percent slopes 
Sleeth silt loam, 2 to 6 percent slopes 
Sloan silty clay loam 


Thackery silt loam, 0 to 2 percent slopes 
Thackery silt loam, 2 to 6 percent slopes 


Westland silty clay loam 
Willette muck 


Single track 
Multiple track 
Abandoned 
Bridges and crossings 
Road 
Trail, foot 
Railroad 
Ferry 
Ford 
Grade 
R. R. over 
R. R. under 
Tunnel 
Buildings 
School 
Church 
Station 
Mines and Quarries 
Mine dump 
Pits, gravel or other 
Power line 
Pipeline 


Cemetery 


Well, oil or gas 


Streams, single-line 


Perennial 


Intermittent 


Crossable with tillage 
implements 


Not crossable with tillage 
implements 


Unclassified 


Canals and ditches 
Lakes and ponds 


Perennial 


flowing 


Q 


Marsh or swamp 


Wet spot 


RELIEF 
Escarpments 


vvvvv V¥YYYYY Vy 


Bedrock 


WHET TT PD aan TT 


Other 
Prominent peak 


Depressions 
Large 
Crossable with tillage sn, 
implements 3 Feat 


Not crossable with tillage 6 
implements ....... zs winetivet % 


wi 
Contains water most of 
the time......... 


Riad 
Sac 


ane 


Made land 
Severely eroded spot ............. 


Blowout, wind erosion 


Gully 


Soil map constructed 1967 by Cartographic Division, 
Soil Conservation Service, USDA, from 1964 aerial 
photographs. Controlled mosaic based on Ohio plane 
coordinate system, north zone, Lambert conformal 
conic projection, 1927 North American datum. 


GUIDE TO MAPPING UNITS 


For a full description of a mapping unit, read both the description of the mapping unit and the soil series to which the mapping unit belongs. 


Estimated yields, table 1, p. 11. 

Wildlife habitat and kind of wildlife, table 3, p. 14. 

Engineering uses of soils, tables 4, 5, and 6, pp. 16 
through 29. 


Described Capability unit 
: on 
Mapping unit page 

Alexandria silt loam, 6 to 12 percent slopes----------------------.- 39 
Alexandria silt loam, 6 to-12 percent slopes, moderately eroded----- 39 
Alexandria silt loam, 12 to 18 percent slopes----------------------- 39 
Alexandria silt loam, 12 to 18 percent slopes, moderately eroded---- 39 
Alexandria silt loam, 18 to 25 percent slopes---~------------------- 39 
Alexandria silt loam, 18 to 25 percent slopes, moderately eroded---- 41 
‘Alexandria soils, 6 to 12 percent slopes, severely eroded--~--------- 41 
Alexandria soils, 12 to 25 percent slopes, severely eroded---------- 41 
Alexandria.and Morley silt loams, 25 to 40 percent slopes, 

moderately er Oded~ ~~ ++ n-ne nn nnn nn nn nn nn nn rn nn nnn nn ne == 41 
Algiers silt. loam--------------------------------------------------- 41 
Bennington siit loam, 0 to 2 percent slopes--<-----<-------+---3---25- 42 IIw-3 7 
Bennington silt loam, 2 to 6 percent. slopes---~------~-------------- 42 LIw-3 7 
Bennington silt loam, 2 to 6 percent slopes, moderately eroded-----~- 42. IIw-3 7 
Bennington silt loam, shale substratum, 0 to 2 percent slopes------ - 42 LIw-3 7 
Bennington silt loam, shale substratum,.2 to 6 percent slopes------- 42 TIw-3 7 
Blount silt loam, 0 to 2 percent slopes----------------------------- 43 IIw-3 7 
Blount: silt loam, 2 to 6 pervnnt: ‘sLopes-~-- mer tree ene ene nnn e 43 LIw-3 7 
Bonpas silty clay loamas“s2neStarenmhorenecteresnsessesaesae-se sass 44 IIw-2 7 
BOrrow Piten- neem tnt nn rn rn ne re nnn rn nn nnn nese nec ensan 440002 | ween -- 
Cardington silt. loam, 2 to 6 percent slopes----------<-----<-------- 45 TlIe-2 6 
Cardington silt. loam, 2 to 6 percent slopes, moderately eroded------ 45 Ile-2 6 
Gardington.silt loam, 6 to 12 percent slopes---------~-------------- 45 TilIe-1l 8 
‘Cardington silt loam, 6 to'12 percent slopes, moderately eroded----- 45 IIIe-1 8 
‘Gasco-Fox loams, 12 to 25 percent slopes, moderately eroded--------- 45 Vie~2 10 
Colyer silt loam, 25 to 50 percent’ slopes---------------------~----- 46 VIIs-1 10 
Condit silt loam, 0 to 2 percent slopes----------------------------- 46 IlIw-2 8 
Eel silt loamm------ 23 r nna seen nent nner nen nnn rennncncreenseses 47 IIlw-4 7 
Fox loam, 0 to 2 percent slopes------------------------------------- 48 Lis-1 7 
Fox loam, 2 to 6 percent slopes---------~----------------------=---- 48 Ile-1 6 
Fox silt loam, 0 to 2 percent -slopes------------<------2------------ 48 IIs-1 7 
Fox silt loam, 2 to 6 percent slopes------- fesSrdesastessseecsssaa< 48 Ile-1 6 
Fox silt loam, 2 to 6 percent slopes, moderately eroded------------- 48 IIe-1 6 
Fox silt loam, 6 to .12 percent slopes------------------------------- 48 IIlIe-3 8 
-Fox: silt loam, 6 to 12 percent slopes, moderately eroded------------ 48 IllIe-3 8 
‘Fox. silt ‘loam, 12 to 18 percent slopes, moderately eroded----------- 48 IVe-1 9 
Genesee. silt Loam---------- 3-2 ene ne nnn nn nn nnn nnn nnn nnn nnn nnn n oe 49 Tlw-4 7 
Genesee silt loam, shallow Ward anttso—aee a ste ence ee cet aa eae 49 IIlw-4 7 
Gravel pit------~----------------------------------- 5-22-2222 -- =e 49 | ee eee -- 
Loudonville silt loam, 2 to 6 percent slopes------------------------ 50 Ile-2 6 
‘Loudonville silt loam, 6 to 12 percent slopes, moderately eroded---- 50. Iile-2 8 
Loudonville silt loam, shallow variant, 25 to 50 percent slopes----- 50 VIlIe-1 10 
Made Land--n-3 29 - nnn nnn nn nnn nn nn nnn nnn nn nnn ren rn nnn nner nnnnane 50 Posse -- 
Mar Shwnw oo cor wr nn rrr rw nen nn re rrr rr enn nn eee n nen een ne ence nnan= 50 fs wean -- 


McGary silt loam, 0 to 2 percent slopes---~~~----------------------- 51 IIw-3 7 


Land use planning, table 7, p, 32. 
Acreage and extent, table 8, p. 40. 


Map 

symbol Mapping unit 

Mn Millsdale silty clay loam-------------~---<------~<------------ 
MoA Milton silt loam, 0 to 2 percent slopes--~--------5------n-H--- 
MoB Milton silt loam, 2 to 6 percent slopes------------------------ 
MoB2 Milton silt loam, 2 to 6 percent slopes, moderately eroded----- 
MoC2 Milton silt loam, 6 to 12 percent slopes, moderately eroded---- 
MoD2 Milton silt loam, 12 to 18 percent slopes, moderately eroded--- 
MrB Morley silt loam, 2 to 6 percent slopes------------------------ 
MrB2 Morley silt loam, 2 to 6 percent slopes, moderately eroded----- 
MrC Morley silt loam, 6 to 12 percent slopes----------------------- 
MrC2 Morley silt loam, 6 to 12 percent slopes, moderately eroded---- 
MrD Morley silt loam, 12 to 18 percent slopes---------------+------- 
MrD2 Morley silt loam, 12 to 18 percent slopes, moderately eroded--- 
MrE2 Morley silt loam, 18 to 25 percent slopes, moderately eroded--- 
MsC3 Morley soils, 6 to 12 percent slopes, severely eroded---------- 
MsD3 Morley soils, 12 to 18 percent slopes, severely eroded---~----- 
OcA Ockley silt loam, 0 to 2 percent’ slopes---------------+-------- 
OcB Ockley silt loam, 2 to 6 percent slopes--------+-------------~--- 
OcB2 Ockley silt loam, 2 to 6 percent slopes, moderately eroded ----- 
OcC Ockley silt loam, 6 to 12 percent slopes-------+---------------- 
OcC2 Ockley silt loam, 6 to 12 percent slopes, moderately eroded---- 
OcD2 Ockley silt loam, 12 to 18 percent slopes, moderately eroded--- 
OsB Ockley silt loam, till substratum, 2 to 6 percent slopes~------ 
Pw Pewamo silty clay loam----------------------------------------- 
Qu Quarry-~-------<-- ee ww ee nn ee enn nen ene een www en ne enn nn e- 
RaA Randolph silt loam, 0 to 2 percent slopes---~------------------ 
RdB2 Rarden silt loam, 2 to 6 percent slopes, moderately eroded----- 
RdC2 Rarden silt loam, 6 to 12 percent slopes, moderately eroded---- 
RdE Rarden silt loam, 12 to 25 percent .slopes---~------------------ 
RdF Rarden silt loam, 25 to 40 percent slopes--------------------~- 
RhB Ritchey silt loam, 2 to 6 percent slopes----------------------- 
RhC2 - Ritchey silt loam, 6 to 12 percent slopes, modérately eroded--- 
RhE2 Ritchey silt loam, 12 to .25 percent slopes, moderately eroded-- 
Rk Rock land, limestone, steep----------------+----------+--------- 
Rn Ross silt loam--------~----------~------------------+----------- 
Sh ’ Shoals silt loame--------------------- ~~~ 2-3 2-2 oe 
S1A Sleeth silt loam, 0 to 2 percent slopes--------- weer ---------- 
S1B Sleeth silt loam, 2. to 6 percent slopes----- We he ene nen neem nee 
So Sloan silty clay loam---------------------+-------------------- 
ThA Thackery silt loam, 0 to 2 percent slopes--------+-------------- 
ThB Thackery silt loam, 2.to 6 percent slopes------------------~+--- 
Wu Westland silty clay loam--------------------------------------- 
Wv Willette muck------------------------------------------------+-- 


Described 
on 


Other information is given in tables as follows: 


Capability unit 


Symbol 


TIIw-3 
IIis-l 
IIe-2 
Ile-2 
IIle-2 
IVe-1 
IIe-2 
IIlie-1 
IIlIe-1 
IIIe-1l 
IVe-1 
1Ve-1 
Vie-1 
IVe-3 
Vie-1 
I-1 
IIe-2 
Ile-2 
Iile-l 
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